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ABSTRACT
Monthly population estimates and data on ecological relation­
ships of birds were obtained in the three main forest overstory 
types— bottomland hardwood (BH), cottonwood-willow-sycamore (CWS), 
and cypress-tupelo (CT)— in the Atchafalaya River Basin in south 
central Louisiana from September 1973 to August 1976. Woodland birds 
were censused on study plots, raptors by aerial surveys and road 
counts, and owls by automobile and boat survey routes at night. 
Individual bird species and communities in which they reside were 
analyzed in the light of recent concepts of niche and competition 
theory with concentration on three components of each species niche 
and of the community structure: l) a ’'horizontal'' or between-habitat
component dealing with the three overstory types; 2) a "vertical’’ or 
within-habitat component dealing with three vertical levels within 
the forest; 3) & temporal component dealing with changes that occur 
within and between overstory types seasonally and over the 12 months 
of the year. Habitat (%) and vertical (By) niche breadths for 
species, as well as habitat (Cg), vertical (Cy), and temporal (Cqj) 
overlap for pairs of species, were computed to study the coexistence 
mechanisms between congeners and members of closely related genera.
Bird species diversity (BSD), bird species richness, bird 
species abundance, plant species diversity (PSD) and foliage density 
all increased from the youngest serai stage, CT, to the oldest serai
stage, BH. BSD and PSD were highly correlated (r = 0.9255) as were 
bird species richness and foliage density (r = 0.8807). The relation­
ship between BSD and PSD was contrary to reports of investigators 
elsewhere, who found no correlation between the two. The number of 
species preferring certain forest levels was found to vary 
proportionally with the amounts of foliage in those layers. Foliage 
height diversity (FHD) was not correlated with BSD probably because 
the three vertical levels within each forest type (i.e. those used 
to calculate FHD) contained similar proportions of foliage. This 
finding was also contrary to many previous reports. In the Basin, 
the structure of the avian communities seems to be dependent upon 
foliage density and complexity of vegetation in the overstory types.
The number of species increased and BSD decreased in all 
forest types from summer to winter. The number of individuals 
increased dramatically in BH and CWS from summer to winter primarily 
because of the influx of wintering Yellow-rumped Warblers and White- 
throated Sparrows. The number of individuals did not vary much 
seasonally in CT. BH contained 86 species of birds; CWS, 8lf; and 
CT, 7k. BH and CWS shared 77.1 percent of their species and had a 
community overlap value (C) of 0.79*+; BH and CT shared 6k.9 percent 
and had a C of 0.483; and CWS and CT shared 75.5 percent and had a 
C of O.69I. Of the 102 species recorded in the three forest types 
71 were noted 10 times or more. Among these 71 species, 26 preferred 
BH, l^f preferred CT, 9 preferred CWS, and 22 showed no preference.
Vertical distribution of birds differed between habitats 
and seasonally. In BH, more birds used Level 1 (0.0-0.61 m) than 
in CWS or CT probably as a result of the development of the ground 
vegetation and the number of wintering White-throated Sparrows in 
this layer. Annual flooding in CT inhibits the use of the lower 
forest levels by understory species of birds. More birds used 
Level 1 in winter than at any other season, primarily a result of 
the huge wintering populations of White-throated Sparrows.
Of the 86 genera recorded in my study, only 17 contained 2 
or more species. Competition between congeners and between members 
of closely related genera was avoided or reduced in all but two 
cases (Picoides and Parus) by one or more of the following strategies 
listed in descending order of importance: 1) a potential competitor
being rare or occurring only during migration; 2 ) differences in 
habitat usage; 3) reduced temporal overlap; U) reduced vertical 
level overlap. Changes in niche breadths as the competitive 
environment shifted seasonally were noted in only five species 
(Downy and Hairy Woodpeckers, Carolina Wren, Blue-gray Gnatcatcher, 
and Cardinal). The wren and the Cardinal apparently responded to 
shifting food resources, the woodpeckers and the gnatcatcher to the 
presence (or absence) of competitors.
Most bird species in the Atchafalaya River Basin were habitat 
generalists and vertical or within-habitat specialists. These 
results suggest that competition for within-habitat resources is 
stronger than competition for habitats.
xiv
INTRODUCTION
Ecological Background
In North America, efforts to explain the relationship between 
the richness or diversity of bird species and the location and 
structure of different habitats began with detailed population studies 
of birds such as those by Williams (1936) and Kendeigh (l9hh).
Specific investigations dealing with ecological succession of bird 
populations have been conducted in Arizonia (Tomoff 197*0, Arkansas 
(Shugart and James 1973), California (Cody 197*1-) , Georgia (Johnston 
and Odum 1956), Illinois (Karr 1968, I97I; Karr and Roth 1971), 
Michigan (Kendeigh 19*+8), New Jersey (Kricher 1972, 1973) North 
Carolina (Quay 19*+7; Odum 1950; Holt 197*1), Ontario (Martin i960), 
Texas (Emlen 1972; Karr and Roth 1971), Wisconsin (Bond 1957), and 
Wyoming (Salt 1957)* In general, the results agree with the 
predictions of Margalef (1958, 1963), Hutchinson (1959), MacArthur 
(1965), Odum (1969), and Fretwell (1972), who suggest that diversity 
should increase with succession or with ecosystem stability and 
decrease slightly as the community approaches climax.
MacArthur and MacArthur (1961) carried the idea of increased 
diversity with advancing succession one step further by demonstrating 
that from a knowledge of the complexity of the foliage in three 
vertical levels in a forest, as measured by foliage height diversity 
(FHD), one could predict the bird species diversity (BSD) there.
subsequent investigators have both supported the relation (MacArthur, 
MacArthur, and Ereer 19&2; Recher 1969; Tramer 1969; Karr 1971; Karr 
and Roth 1971; and Fretwell 1972) and found evidence against it 
(Terborgh 1967; Baida 1969; Orians 1969; Love joy 1972, 197^ +5 
Carothers, Johnson, and Aitchison 197^ ; Tomoff 197^ ; and Pearson 
1975). In the eastern forests, the correlation seems to exist, but 
in tropical forests and apparently in the arid southwestern United 
States, the birds are seeking for certain features that are not 
measured by FHD. MacArthur, Recher, and Cody (1966) solved some of 
the problems with the FHD-BSD relationship when they indicated that 
the birds may recognize fewer layers or more layers in tropical 
forests. The variation in the number of habitat layers results from 
the degree of vertical habitat selection by the species present. 
Several investigators (Orians 1969; Terborgh and Weske 1969; Howell 
1971; Karr 1971; and Cody 1970) support the concept that tropical 
birds confine their foraging activity to finer vertical zones.
Finer vertical zone selection does not completely solve the 
problem. Pearson (1975) has suggested that "Only in areas where 
birds compete principally with other birds, where similar foliage 
structure on different plots presents similar energy availability 
to the birds, and where historical differences are not extreme, can 
one expect direct correlation between FHD and BSD. ..."
Connell and Orias (196U) have provided one further explanation 
why FHD and BSD are not always correlated. They concluded that the 
physical structure of the environment may not be the most important
factor controlling the number of niches there. Rather, the number 
and dimensions of the niches are a result of the interactions between 
the organisms of that environment; therefore, BSD cannot be predicted 
from a knowledge of FHD.
With the concept of increasing BSD as a result of increased 
foliage density came more specific studies of how individual species 
use the environment. These studies sought to answer the classic 
question posed by Hutchinson (1957) i.e. "Why are there so many 
species?" by studying various dimensions of the species niche. The 
ecological niche of any species gains meaning when viewed in light of 
those species that are closely related to it or closely associated 
with it in a habitat. This leads to the question of how these 
species coexist in an environment with limited resources. Darwin 
(1859) was perhaps the first to indicate the evolutionary importance 
of competition in the coexistence of two ecologically related forms:
"As the species of the same genus usually have, 
though by no means invariably, much similarity in 
habits and constitution, and always in structure, the 
struggle will generally be more severe between them, 
if they come into competition with each other, than 
between the species of distinct genera."
Cody (197*0 credits Gause (193*+) as being the first 
investigator to perceive the connection between natural selection, 
competition, and the niche, and to see the interacting aspects of 
these concepts. Gause stated:
"It is admitted that as a result of competition 
two similar species scarely ever occupy similar 
niches, but displace each other in such a manner that 
each takes possession of certain peculiar kinds of 
food and modes of life in which it has an advantage 
over its competitor."
Gause (193*0 experimentally tested the general conclusions 
drawn from the competitive equation of Volterra (1926) and confirmed 
them. These conclusions are summarized in the "Competitive Exclusion 
Principle," which states that two species cannot coexist at the same 
locality if they have identical ecological requirements.
Thus species are able to coexist because they are able to 
utilize a section of a resource continuum not utilized by another 
species at the same point in time. Ricklefs (1966), Cody (1968,
197*+) j Diamond (1972), and Roughgarden (197*0 have all suggested 
mechanisms by which interspecific competition might be reduced.
These "Coexistence Mechanisms," as Cody has referred to them, 
are summarized herewith.
1. Spatial segregation:
a) Segregation on a geographic scale (allopatry).— Cody 
(197*+) provides numerous examples of closely related species that 
do not overlap widely in their geographic ranges.
b) Segregation by altitude.— Diamond (1972) considered 
segregation by altitude the most important "ecological sorting 
mechanism" in the New Guinea avifauna. In an altitudinal gradient, 
he demonstrated that in 37 instances of pairs of similar and 
congeneric species, they largely or totally excluded one another in 
altitude. Terborgh (1971) provided similar evidence in the Andes 
of Peru by indicating that 30 percent of the species censused 
replaced one another in a clear-cut altitudinal series by competitive 
exclusion. The role competition plays in altitudinal displacement
was aptly Bhown "by Diamond (1972) when he found that adjacent species 
in an altitudinal series expand their range when one of the series 
drops out locally.
c) Segregation hy habitat.— Anyone familiar with birds 
knows that different species have different habitat preferences.
Cody (197*0 demonstrated that the closely related species of thrashers 
in North America do not overlap in their habitat preferences. 
Segregation by habitat provides a horizontal component to the niche 
of a species.
d) Within-habitat segregation.— This form of segregation 
occurs between coexisting species within a uniform habitat. It is 
closely associated with feeding confined to different species of 
plants or structural aspects of the foliage, to different parts of 
trees or bushes, and to different levels of the foliage or air space 
above the foliage (Cody 197*+)• In his classic study, MacArthur (1958) 
showed how five species of Dendroica warblers, which presumably 
consumed the same food items, were able to avoid competition, and 
thus coexist in a spruce forest in Maine, by differing their foraging 
sites. Cody (197*+) feels that this "... microhabitat displacement 
may be important in the coexistence of large numbers of congeneric 
species, but is not commonly encountered in bird species." Dunlavy 
(1935) first recognized the segregation of bird species into 
vertical zones by studying the height above the ground a bird chose in 
time of danger. Additional studies of vertical stratification have 
dealt primarily with foraging position (Colquhon and Mbrley 19*+3;
Salt 1953; Gibb 193k; Cody 1968, 197^ ; Baida 1969; Karr 197I;
Pearson 1971; Austin and Smith 1972; Dickson 197*4-; Yeaton 197*4-).
The relationship between BSD and vertical structure as measured by 
FHD has already been discussed. Numerous authors suggest that strati­
fication is the most widely used form of within-habitat spatial 
segregation and adds a vertical component to the niche of a species.
2. Differences in food and foraging behavior:
If a species shares a habitat and the same vertical level of 
a forest with another closely related species, they can still prevent 
competition by feeding on different food items (Cody 197*0. Different 
food items may be acquired by different foraging techniques such as 
flycatching versus foliage gleaning, or the two species may differ 
morphologically thus being able to eat food of different sizes, 
shapes, or hardnesses (Cody 197*1-). Darwin (1859) knew the importance 
of "divergence of character" in species coexistence but Lack (19*4-7) 
was the first to investigate the effect of differences in morphology. 
Lack found that when several species of the genus Geospiza occurred 
on the same island together, they differed in bill size and that the 
differences were related to different food utilization. On islands 
where the numbers of species were reduced or where only one species 
occurred, the species overlapped in bill size with similar species 
on other islands. This character divergence, or "character 
displacement," as it has been called by Brown and Wilson (1956), is 
evidence of the effects of competition for a food resource.
Schoener (1965) suggested that body size is more important 
than bill size in some birds as a character difference. In the three 
North American members of the genus Accipiter, Storer (1966) 
demonstrated little or no overlap in size between species or between 
the sexes of a given species. Competition for food is therefore 
possibly reduced both inter- and intraspecifically. Schoener (1968) 
worked with the Anolis lizards of Bimini in the Bahama Islands and 
found that "The size classes of the species are staggered in such a 
way that the interspecific classes which overlap most in habitat, 
overlap least in prey size."
3. Temporal segregation;
This form of segregation has received little attention in 
studies of competition and niche segregation. Temporal segregation 
can occur within the 2*f-hour cycle, if species use the same resource 
at different times of the cycle, as in the case of owls and hawks, or 
seasonally where species use the same resource at different times of 
the year. Ricklefs (1966), studying the temporal component of 
species diversity, found no evidence that closely related sympatric 
species stagger their nesting seasons to avoid competition. However, 
Cody (197*0 discovered a clear example of the role temporal 
segregation plays in avoiding competition in two species of petrels 
(Leach's, Oceanodroma leucorhoa, and Fork-tailed, 0. furcata). These 
two species are nearly identical ecologically except in the time of 
the year at which they breed.
8Niche Breadth and Niche Overlap
Each resource available to a species varies along a continuum 
from some minimum value to a maximum value. For example, the resource 
of vertical levels of a habitat varies from ground level (or lower) 
to some maximum height above the ground. Habitats vary in a 
continuum with each serai stage grading into another as succession 
proceeds from bare rock to climax forest. If a species is capable of 
utilizing the full range of a resource continuum or a major part of 
it, we could say that it is not specialized for that resource. 
Conversely, if a species uses only one point on that continuum, we 
could say that it is specialized. These unspecialized and specialized 
species have respectively been called '’jack of all trade" species, 
or "generalists," and "specialists" by MacArthur and Levins (196*0 and 
others. When we talk about the parts of all the resource continuums 
used by a species, we are referring to the niche breadth (B) of that 
species. Niche breadth is usually considered to have three 
components: food niche breadth (Bp); habitat niche breadth (%), and
vertical height niche breadth (By). Generalists have a broad B and 
specialists have a narrow one (Levins 1968).
The relationship between the niche breadth of a species and 
its competitive environment has been studied by many investigators.
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MacArthur and Levins (1967) have suggested that species richness can 
be high if the niche dimensions (ranges of the continua) are high 
or if the niche breadths of the species there are small. They further 
state that niche breadth tends to increase when the environment is 
unstable and when food density is low.
MacArthur and Pianka (1966) and Fretwell (1972) have shown 
that in patchy environments, generalists may reduce a resource to a 
low value hut still be able to exist by using alternate resources. 
Specialists in this situation will be eliminated because the amount 
of the resource is insufficient for their existence. Thus, for more 
than one species to occur within a habitat, specialization is 
necessary. Competition for a resource between two species usually 
leads to specialization by each species.
The niche breadth of a species can be altered as its 
competitive environment changes geographically and temporally (Cody 
197*+) • Crowell (1962) and Yeaton (197*0 have shown that niche breadth 
slightly increases in island situations, where the number of 
competitors is reduced. Gibb (195*1-) found that species of tits 
(Parus) "fed most diversely in the autumn, and least diversely in 
early summer."
Species will be spaced at various intervals along a resource 
continuum, because, according to the competitive exclusion principle, 
no two species can coexist using all the same resources identically. 
However, there may be and often is overlapping use of a resource by 
ecologically similar species. Several investigators (MacArthur 
1965; MacArthur and Levins 1967; May and MacArthur 1972; May 1973, 
197*1; Cody 197*l) have sought to determine how much overlap can occur 
or, in other words, whether there is a limit to the similarity 
between competing species. They concluded that there is a minimum 
overlap between adjacent species on a one dimensional resource
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continuum and the distance between them is equal to one standard 
deviation of the means of the adjacent species resource utilization 
curves. May and MacArthur (1972) and May (1974) feel that the limit 
is not significantly influenced by environmental fluctuation.
The overlap between adjacent species on a resource continuum 
is called niche overlap (c). As niche breadth, it involves three 
components: habitat (Ch ), food (Cp), and vertical levels (Cv).
Niche overlap is evidence for, but not always a measure of, 
competition between two species. A high value of niche overlap 
suggests that the species compared may be competing strongly for a 
resource. A low value indicates little or no competition between 
them. The existence of competition and a measure of its effect on 
the overlap of two species can be demonstrated by comparing the 
"actual” niche overlap (overlap of the two occurring together) to the 
"virtual" niche overlap (overlap of the two occurring alone, thus in 
the absence of competition) between suspected competitors (Colwell 
and Futuyama 1971).
Background for this Study
As early as 1950, Odum (1950) pointed out that more 
population studies of birds were needed in the southeastern United 
States. In the more than 25 years that have followed his plea, 
published accounts of bird populations are still relatively rare, 
the bottomland hardwood forests, cypress swamps, and other forest 
types that are associated with the floodplain of the Mississippi 
River and other large rivers in the central southern region of the
U. S. were virtually neglected before 1970. The only prior studies 
were one of the winter birds in a mixed floodplain forest in 
Arkansas (James 1956), and a four-year study of the breeding birds of 
a bottomland deciduous forest in Arkansas begun by Shugart, Goodwin, 
and Harris (1958). Recently, several other investigators (Alexander 
1971; Dickson 1973a, 1973b, 197*+; Chabreck and Rodgers 197*+; Ortego 
1975) have contributed to our knowledge. Only Dickson (197*+) 
however, working in mature bottomland hardwood forest, has attempted 
to study the population seasonally and to analyze the population 
ecologically. Yet, even with this increase in research, two major 
habitats (cypress-tupelo swamp and cottonwood-willow-sycamore forest) 
were neglected.
To fill in this void, I began an extensive survey of the 
birds of the Atchafalaya River Basin in 1973 that involved studying 
their populations and analyzing them ecologically in the light of 
recent concepts of niche and competition theory. The study 
concentrated on three components of each species’ niche and of the 
community structure: 1) a "horizontal" or between-habitat component
dealing with the three main forest overstory types— bottomland 
hardwood forest, cottonwood-willow-sycamore forest, and cypress- 
tupelo swamp; 2) a "vertical" or within-habitat component dealing 
with three vertical levels in each overstory type; 3) a temporal 
component dealing with changes that occur within and between overstory 
types seasonally and over the 12 months of the year.
With these components in mind, I sought to answer the 
following questions:
1. How does species richness, species abundance, 
and species diversity differ between the 
overstory types during different times of the 
year?
2. What is each species habitat preference and 
does it change seasonally?
3. Are the differences in BSD between the overstory 
types correlated with FHD as MacArthur and 
MacArthur (1961) predicted, or can BSD be 
explained by PSD or some other diversity measure?
4. How do the species divide the three vertical 
levels within each overstory type during the 
year, and are there differences in how each 
species uses the levels between overstory types 
during different times of the year?
5. Are the horizontal, vertical, and temporal 
components sufficient to explain the coexistence 
of closely related species? If they are not, do 
differences in food or in morphology explain 
coexistence?
6. What can be inferred about the role of 
competition as demonstrated by changes in 
species niche breadth and degrees of niche 
overlap between species within and between 
overstory types during the year?
DESCRIPTION OF STUDY AREA.
Location
The Atchafalaya River Basin (Fig. l), located in south 
central Louisiana, encompasses an area of about 3663 km2 (905,000 
acres) of swamp land between Simmesport, Avoyelles Parish, on the 
north and Morgan City, St. Mary's Parish, on the south. It is 
approximately 160 km long and averages about 25 km in width. The 
Basin is divided into three floodways: the West Atchafalaya Flood­
way in northwest; the Morganza Floodway in the northeast; and the 
Atchafalaya Floodway, which covers the central and southern portions. 
Though the West Atchafalaya and Morganza Floodways are separated by 
levees and the Atchafalaya River, they blend imperceptively into the 
Atchafalaya Basin Floodway at their southern ends.
Vegetation and Structure
Three major forest overstory types prevail in the Basin, but 
in many instances they are poorly defined, and extensive overlapping 
of types occurs. The types are: bottomland hardwood, 1513 km2
(374,000 acres); cottonwood-willow-sycamore, 263 km2 (65;000 acres); 
and cypress-tupelo, 996 km2 (246,000 acres). The remaining 890 km2 
(220,000 acres) within the boundaries of the Basin are open land, 
agricultural land, or water features, the latter consisting of rivers, 
bayous, canals, lakes, and ponds.
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Figure 1
lU
Map of the Atchafalaya River Basin showing the distribution 
of the woodland bird study plots, aerial survey transects, 
road counts, and owl survey routes.
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Bottomland hardwood forest (Figs. 2 and 3) is located 
primarily in the northern half of the Basin, in the West Atchafalaya 
and Morganza Floodways. Dominant tree species for this type on the 
woodland bird study plots included (in decreasing order of frequency 
of occurrence); sweetgum (Liquidambar styraciflua), hackberry (Celtis 
laevigata), water oak (Quercus nigra), swamp red maple (Acer rubrum) 
var. drummondii), box elder (Acer negundo), american elm (Ulmus 
americana), nuttall ohk (Quercus nuttallii), green ash (Fraxinus 
pennsylvanica)9 and bitter pecan (Carya aquatica). The average height 
of the forest canopy was 27 .0 m.
The cottonwood-willow-sycamore overstory type (Figs. U and 5) 
is found on recently deposited alluvium adjacent to the main channels,
i
where previous channels existed, and on spoil banks. Eastern cotton­
wood (Populus deltoides), American sycamore (Platanus occidentalis), 
black willow (Salix nigra), box elder, baldcypress (Taxodium 
distichum) 3 and green ash, are dominant tree species in this type. 
Common understory trees include rough leaf dogwood (Cornus drummondii) 
and southern wax myrtle (tfyrica cerifera). The forest canopy 
averaged 23.1 m in height.
Cypress-tupelo swamp (Figs. 6 and 7) is situated at the 
southern end of the Atchafalaya system in areas where surface 
water is prevalent for a major portion of each year. Water levels 
in this type fluctuate greatly from early spring flooding to summer 
drought. Levels in the woodland bird study plots varied from 0.0 
to 2.36 m with the maximum recorded in February 197^ * Dominant tree
Figure 2. Bottomland hardwood forest during winter. 
Figure 3. Bottomland hardwood forest during summer.
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Figure if. Cottonwood-willow-sycamore forest during winter (same view 
as Figure 5).
Figure 5. Cottonwood-willow-sycamore forest during summer (same view 
as Figure if).
Figure 6. Cypress-tupelo swamp during winter. 
Figure 7. Cypress-tupelo swamp during summer.
j f '  j
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species were baldcypress, water tupelo (Nyssa aquatica), and swamp 
red maple. Battonbush (Cephalanthus occidentalis) was the most 
common under story plant. The canopy height averaged 19.5 m, though 
frequently virgin baldcypress trees extended 10 to 15 m above the 
surrounding forest.
I do not know of any studies on the ecological succession of 
southern river floodplains from open water to climax forest. The 
initial stages of succession seem to occur in any one of several 
ways. The following simple schemes for the major forest overstory 
types are possible: l) open water —  cypress-tupelo— cottonwood-
willow-sycamore—  bottomland hardwood; 2 ) open water— cottonwood- 
willow-sycamore—  bottomland hardwood; 3) open water — cypress- 
tupelo— bottomland hardwood. The presence of bottomland hardwood 
forest in these schemes appears fixed, but both cottonwood-willow- 
sycamore and cypress-tupelo can apparently be included or one or the 
other bypassed. Cypress-tupelo is probably a younger successional 
stage than cottonwood-willow-sycamore since cypress-tupelo can give 
way to cottonwood-willow-sycamore, but the reverse process does not 
seem to take place. Cottonwood-willow-sycamore forests are the least 
stable of the three types. Succession there proceeds rapidly.
Cypress-tupelo and bottomland hardwood forests are, on the other 
hand, relatively stable.
The Atchafalaya River Basin is one of the few remaining 
areas of'extensive hardwood forest in the southeastern United States. 
The influence of man on the Basin has been great. The original
21
forests have all been logged, and only a few virgin trees remain.
The Basin has been dissected by a vast canal system for pipelines 
and access to oil drilling rigs and by new channels for navigation 
and water level control. In the northern half, large sections of 
bottomland forest have been cleared for agriculture. Land clearing 
is increasing annually and poses a threat to the survival of the 
swamp.
The following sections on the geology, hydrology, soils, and 
climate of the Atchafalaya River Basin are abridged versions of those 
presented by McClanahan (1975).
Geology
The Mississippi River originated during the first age of the 
Pleistocene. At that time, a succession of glaciers invaded North 
America with the southernmost extension stretching down the 
Mississippi Valley into north central Louisiana (Buckman and Brady 
1969). With wanning climates, the glaciers began to melt into 
numerous streams laden with silt, which eventually formed an 
alluvial floodplain composed of fine soils. This glacial drainage 
created a deep trench, the Mississippi River, which meandered 
through the alluvial plain, changing course frequently and creating 
natural levees (Outdoor Research Institute 1971). The Atchafalaya 
River Floodplain formed when the central portion of the lower 
Mississippi alluvial valley became entirely surrounded by natural 
levees.
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Authorities believe that the Mississippi River has entered 
four stages, each corresponding to a different change in the 
drainage pattern. In the Maringouin Stage approximately 3>000 years 
ago, the Mississippi River flowed through southern Louisiana in the 
central part of what is now the Atchafalaya Floodplain.
Around 100 A.D., the river changed course and entered the 
Teche Stage. It flowed southward from its confluence with the Red 
River near Marksville, along what is presently known as Bayou Teche, 
to just east of Houma (Herbert 1967). The Mississippi River 
followed this course until U00 A.D. The Teche Ridge, built by the 
river at that time, formed the western and southern boundaries of 
the Atchafalaya River Floodplain (Fisk 1952).
Around 900 A.D., the Mississippi River changed course again 
and entered the Lafourche Stage. Its new course deviated eastward 
to Angola along a portion of the present path of Bayou des Glaises. 
From Angola, it flowed southward to Donaldsonville and followed the 
present path of Bayou Lafourche to the Gulf of Mexico. When the 
Lafourche-Mississippi complex met the extensions of the Teche- 
Mississippi complex, it created a delta surrounded by an alluvial 
ridge. The Lafourche Ridge extended southward and joined the Teche 
Ridge and thus isolated the lower central portion, which is now 
known as the Atchafalaya Basin (Herbert 1967). The Lower Atchafalaya 
River developed as the floodplain sought a natural drainage outlet 
(Fisk 1952).
Between 1200 and lUOO A.D., the Mississippi River abandoned 
the Lafourche outlet at Donaldsonville and established its present 
coiarse past New Orleans. During that period, the southern portion 
of the Atchafalaya Floodplain as far north as Baton Rouge was a 
large lake.
At about 1500 A.D., the present Atchafalaya River developed 
and became a distributary of the Mississippi River when the lower 
part of Turnbull Bend on the Mississippi River entered into an 
abandoned course of the Red River (Fisk 1952). Since 1500 A.D., no 
major naturally induced changes have occurred in the Atchafalaya 
River Basin.
Today, the Atchafalaya River Basin is confined within the 
east and west protection levees built by the U. S. Army Corps of 
Engineers earlier in this century. It lies well within the natural 
boundaries of the Basin formed by the Teche Ridge on the west and 
the Lafourche Ridge on the east and has been reduced approximately 
3,^00 km2 in size by the work of the U. S. Army Corps of Engineers 
(Outdoor Research Institute 1971).
Hydrology
The Atchafalaya River and the Mississippi River together 
drain 3»22k , 000 krn^  that include parts of 31 states and two 
Canadian provinces. The flow through the system ranges from 
approximately 2,800 m3 per second at low water to about 27,000 m3 
per second during flood conditions (pers. comm. Edward Adams).
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The Basin is typical of most river swamps, which Odum (1969) 
terms fluctuating water level ecosystems. The annual water cycle 
consists of low stages from September to November and of high water 
from February until June. During low water periods, the water is 
confined to the main channels and to receding shallows in the 
backwater swamp areas. At flood stages, waters flow over the river- 
banks and spoil levees and flood adjacent backwater lowlands. During 
this high water period, about two-thirds of the Basin is inundated 
by overflow from the Atchafalaya River.
The Atchafalaya River carries approximately 121 million 
metric tons of suspended silt and organic nutrients annually into 
the floodplain and Gulf of Mexico (Outdoor Research Institute 1971). 
About 75 percent of this material is carried during the high water 
period (Center for Wetland Resources 197*0. The lower floodplain 
is currently building up at an estimated rate of 21 cm per year.
The accretion between 1951 and 19&7 in the Grand Lake and Six Mile 
Lake area averaged 1^.8 million m3 annually, and the current rate 
is about 9*9 million m3. Over 30.6 million m3 of this material is 
deposited annually in Atchafalaya Bay (Garrett, Hawthurst, and 
Miller 1969). With such huge quantities of silt, land building in 
the Atchafalaya is quite rapid and has gradually increased the 
incidence of spring flooding by reducing the rate of flow through 
the Basin.
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Soils
The soils of the Atchafalaya River Basin are usually termed 
Mississippi River alluvial soils. These soils develop from recently 
deposited alluvium and exhibit essentially no horizon development 
(Buckman and Brady 1969)* The dominant species of trees of the 
three main overstory types reflect the specific soil and water 
characteristics present there. Consequently, I shall describe the 
soils in each forest type separately.
The bottomland hardwood overstory substrate is comprised of 
Sharkey-Commerce-Gallion soil types with Tunica, Vacherie, Mhoon, 
Baldwin, and Cypremort as soil associates. Poorly drained, 
frequently flooded Sharkey soils are found in low areas or depressions 
and generally consist of a thin organic surface over a dark gray 
clay layer and a gray clay subsoil (lytle 1968). Commerce soils are 
generally found at slightly higher elevations than Sharkey soils and
are usually dryer. They have a surface of dark grayish-brown silt
i
loam and silty clay loam and subsoil of dark grayish-brown stratified 
loam and silty clay loam. The well drained Gallion soils are found 
in level ground or in gently undulating areas on the natural levees. 
They have a surface of brown silt loam or silty clay loam and 
subsoil of reddish brown silty clay loam.
The predominant representative soil series of the cypress- 
tupelo and cottonwood-willow-sycamore overstory types are the 
Sharkey swamp association and mixed clay alluvium, Buxin-Portland- 
Perry soils, and swamp clays and mucky clay soils. Common soil
associates are Tunica, Commerce, Vacherie, Alligator, and Baldwin 
soils. The poorly drained Sharkey swamp association is found in 
depressed backwater areas. It consists generally of a thin organic 
layer over gray clays and muck soils. The swamp clays and mucky 
clays, Buxin-Portland-Perry soils, and mixed clay alluvium association 
are soils formed from alluvium recently deposited by the floodwaters 
of the Mississippi and Atchafalaya Rivers. Areas with these Soils 
are generally poorly drained and are frequently flooded. The swamp 
clays and mucky clays consist of wet sticky gray clay. The mixed 
clay alluvium is composed of gray clay mottled with red clay. The 
Buxin-Portland-Perry soils have reddish-brown and gray layers of 
clay and silty clay. All of these associations contain many strata 
of fine and very fine sand.
Climate
The climate of the Basin is influenced mainly by its 
proximity to the Gulf of Mexico and its warm temperate latitude. In 
summer, moist semi-tropical weather, rather uniformly hot and humid, 
results from winds blown inland from the Gulf. In winter, the 
weather is more variable because of the alternating influence of 
warm tropical air and cold continental air (Sanders 1959)• Normally, 
the winters are rather mild and humid.
Table 1 provides mean monthly temperatures for four cities 
in the vicinity of the Atchafalaya River Basin. The highest 
temperature ever recorded was 114° F (I have used Fahrenheit here 
rather than centigrade because the temperatures presented in Table 1
Table 1. Twenty-five year mean monthly temperatures3, and the 1971? 1972, and 1973 mean monthly
temperatures^ for cities in the vicinity of the Atchafalaya River Basin.
Month 25 Melville 25 Old River Lock 25 Baton Rouge 25 Morgan CityYrs. 1971 1972 1973 Yrs. 1971 1972 1973 Yrs. 1971 1972 1973 Yrs. 1971 1972 1973
Jan. 53.7° 53.4 56.5 48.5 mm 49.9 53.1 45.7 52.4 52.8 56.6 49.3 56.5 55.0 58.8 51.8
Feb. 56.2 55.1 55.4 50.4 - 51.3 51.9 48.8 55.6 53.3 55.3 51.2 58.6 54.9 56.8 54.3
Mar. 61.5 58.4 62.8 65.0 - 55.0 60.5 63.O 60.3 57.3 62.2 65.2 63.0 60.1 63.2 65.5
April 68 .1 66.6 68.9 64.2 - 65.3 66.7 63.6 66.8 66.4 69.9 65.5 68.9 67.8 70.1 65.6
May 74.6 72.2 73.3 73.1 - 69.7 72.9 72.0 73.6 72.7 74.7 74.1 75.5 73.4 74.8 74.0
June 80.0 80.4 80.6 79.9 - 80.1 80.3 80.3 79.6 80.8 82.0 81.0 8l.l 80.6 81.4 —
July 82.2 80.9 79.6 83.1 - 81.2 80.1 82.8 81.1 81.9 81.2 84.4 82.1 82.1 8l.l 83.3
Aug. 82.3 80.3 81.1 79.5 - 80.0 80.5 80.2 80.7 81.7 82.8 80.9 82.3 81.7 82.2 80.9
Sept. 77.9 77.8 80.3 78.5 - 77.5 81.0 78.1 77.5 78.7 81.7 79.9 78.9 79.1 - 78.9
Oct. 69.0 71.3 69.4 72.1 - 70.2 67 .1 72.5 69.6 72.0 72.2 73.3 71.1 73.7 71.2 74.4
Nov. 58.8 58.5 54.8 65.9 - 56.5 53.1 63.4 59.1 57.9 57.9 66.2 60.7 61.8 58.5 65.9
Dec. 54.4 62.1 53.5 51.5 - 58.9 50.8 50.1 53.6 62.7 54.9 52.9 56.9 63.5 57.? ?3*6
Annual 68.3 68.1 68.0 67.6 _ 66.3 66.5 66.7 67.5 68.2 69.3 68.6 69.6 69.5
aSource: Nichols (1973).
°Source: U. S. Dept. Commerce - Climatological data (1971? 1972, 1973)*
cDegrees Farenheit.
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were published as degrees Fahrenheit), on 10 August 1936, and the 
lowest 16° F, on 13 February 1899* Usually freezing temperatures 
begin around 1 December and occur intermittently until 1 March. The 
period from the first to last freeze ranges from 95 to 125 days 
(Baldwin 1973).
Table 2 provides mean monthly precipitation information for 
four cities in the Atchafalaya River Basin area. Annual precipita­
tion generally fluctuates between 1+8 and 61+ inches (I have used inches 
rather than centimeters because the measurements presented in Table 2 
were published in inches). The number of days annually with 0.01 
inches or more of precipitation ranges from 90 bo 120 days (Baldwin 
1973).
Table 2. Twenty-five year mean monthly precipitation8- and the 1971, 1972, and 1973 monthly precipitation13
for cities in the vicinity of the Atchafalaya River Basin.
Month 25 Melville 25 Old River Lock 25 Baton Rouge 25 Morgan CityYrs. 1971 1972 1973 Yrs. 1971 1972 1973 Yrs. 1971 1972 1973 Yrs. 1971 1972 1973
Jan. 6.38= 1.33 5.90 _ 2.06 8.33 5.87 5.49 1.15 8.25 4.01 5.00 1.43 6.60 4.14
Feb. 5.00 4.02 1.73 4.35 - 5.72 1.70 3.10 4.36 4.39 3.33 3.64 5.06 2.10 5.82 2.42
Mar. 5.50 4.35 6.96 20.32 - 3.61 6.06 20.01 5.82 5.22 5.97 12.73 5.07 • 91 4.29 9.41
April 4.98 .41 1.82 7.30 - 1.82 1.50 20.32 4.50 .75 1.44 20.10 4.52 1.16 1.73 15.30
May 6.54 6.13 3.84 2.65 - 7.31 5.94 4.32 4.92 3.71 9.15 5.60 4.58 2.81 5.40 .99
June 3.94 2.73 2.98 5.04 - 4.31 1.08 5.16 5.02 2.32 2.43 2.99 5.29 4.02 .42 -
July 5.43 7.27 4.29 6.47 - 5.97 3.72 7.68 5.87 9-59 6.34 4.34 8.73 6.65 7.94 4.31
Aug. 4.36 3.44 1.18 2.49 - 3.16 2.66 1.52 5.87 5.13 1.98 4.92 7.53 5.80 5.10 3.57
Sept. 3.46 9.75 2.79 21.39 - 12.51 5.20 8.97 4.32 20.94 4.12 13.08 7.14 26.75 - 28.OO
Oct. 2.35 3.18 2.80 1.81 - 2.41 2.79 1.51 2.98 2.65 3.69 1.89 2.99 1.89 5.75 5.26
Nov. 4.72 2.54 5.04 8.81 - 2.10 5.66 11.53 4.73 3.17 4.75 7.44 4.55 .86 6.85 3.81
Dec. 5.90 15.74 8.00 4.97 - 14.28 20.41 9.13 5.25 20.04 8.22 8.29 5.68 -0 • H H 7.04 8.90
Annual 58.56 60.89 47.53 _ 65.76 55.05 79.12 59.16 59.06 59.77 79.03 66.14 51.49
aSource: Nichols (1973).
^Source: U. S. Dept. Commerce - Climatological data (1971, 1972, 1973)•
cIn inches of rainfall.
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METHODS AND PROCEDURES
Woodland Birds
To study woodland birds, I established four ten-hectare 
plots in each of the three main forest overstory types. Each plot 
consisted of six parallel lanes, which were traversed on foot or in 
a pirogue (Cajun canoe) to count birds. Plots were laid out by use 
of a hand compass and tape measure. The location of each plot is 
shown in Fig. 1 and described in Table 3* Ten plots were located on 
the cross basin sedimentation range lines established by the U. S.
Army Corps of Engineers. Two plots were located in the West 
Atchafalaya Floodway, one on a range line extension from the Morganza 
Floodway and one on latitude 30° 50’. Plot number 1-1+ was logged in 
December 1973 and thus, an alternate plot, number 1-1+a, was chosen in 
the Morganza Floodway. Plot sites were selected for uniformity of 
forest type and for accessibility.
I sampled each plot monthly from September 1973 until August 
197^ • Then, I censused each plot seasonally for an additional year: 
October 197*+ for fall; January 1975 for winter; April 1975 for spring; 
and May 1975 for summer. The duration of sampling varied: in
bottomland hardwood it averaged 3 n per plot and ranged from 2 h 1+0 
min to 3 h 35 min; in cottonwood-willow-sycamore it averaged 2 h 30 min 
and ranged from 2 h to 3 h 20 min; and in cypress-tupelo it averaged
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Table 3- Location of the 10 hectare plots for sampling woodland birds, in the Atchafalaya River Basin.
Plot
Number
Range
Line Location Parish Range
_ Township Section Floodway
Bottomland Hardwood Plots
1 - 1 D Near Tatterville St. Landry R5E _ T2S 31+ West Atchafalaya
1 - 2 ML
Ext.
Near Palmetto St. Landry R6E — Tl+S 19 West Atchafalaya
1 - 3 M2 Near East Krotz Springs Pointe Coupee R7E - t6s 9 Morganza
1-1+ W Near Lottie Pointe Coupee R8E - t6s b3 Morganza
1-1+a MQ Lottie
Cottorrwood-Wlllow-Sycamore 
Forest Plots
Pointe Coupee r8e t6s 26 Morganza
2 - 1 7 Whiskey Bay at I - 10 Iberville r8e _ t8s 57 + 58 Atchafalaya Basin
2 - 2 8 Whiskey Bay St. Martin r8e - t8s 81+ + 85 Atchafalaya Basin
2 - 3 12 Little Tensas Bayou St. Martin R9E - T9S 21 + 22 Atchafalaya Basin
2-1+ ll+ Bayou Chen Cut 
Cypress-Tupelo Forest Plots
St. Martin R9E T10S 22 Atchafalaya Basin
3 - 1 19 Junction of Bayou Long 
and Old River
St. Martin R12E - T13S 7 + 8 Atchafalaya Basin
3 - 2 20 Belle River St. Martin R12E - T13S 26 Atchafalaya Basin
3 - 3 23. Near West lake Verret Oil 
and Gas Field
St. Jfertin R12E — Tll+S 12 + 13 Atchafalaya Basin
3-1+ 22 Big Bayou Chene at Duck 
Lake
St. Martin RUE — Tll+S 26 + 35 Atchafalaya Basin
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2 h 30 min and ranged from 1 h 50 min to 3 h 35 min. I used the 
procedures outlined in Audubon Field Notes (2^ :72 -^726), for 
recording data.
I selected study plots instead of transect lines or other 
techniques (see Bnlen 1971 and Dickson 197** for comparisons of 
different censusing methods) because of the difficulty of locating 
uniform habitat and of working in a swamp where water levels fluctuate 
seasonally. Also, Dickson (pers. comm., 197*0 demonstrated that his 
20-acre plot in a bottomland hardwood forest in Louisiana, compared 
to transects there, yielded the highest total estimate of bird 
populations. Throughout the year, all birds sighted or heard were 
identified whenever possible and plotted on a grid map. This 
procedure deviates from that of most other breeding bird surveys 
during the summer months, since all birds were recorded, not just 
singing males. Best (1975) showed that results of spot mapping of 
singing males can be highly variable. Thus, I believe the possible 
disadvantages, if any, of my technique compared to the spot mapping 
of singing males are offset by the advantages gained from month-to- 
month comparison of the data.
Because I was working alone, with limited time per month, 
and because of the vast area of the overstory types, I felt that 
four different plots censused monthly in each overstory type would 
yield a truer estimate of the population size and species present 
there than would the sampling of one plot four times a month.
Population estimates for each species (species abundance) 
are expressed as the number per 1+0 ha 100 acres) and are given
monthly for each overstory type. I used analysis of variance to 
determine if there was a significant difference (P < .05) between 
the means for each species by month (all overstory types included), 
by habitat (all months included), and by month by habitat (monthly 
comparison of habitats). Total number of species (species richness) 
per month per habitat and total number of individuals per month per 
habitat were subjected to identical analyses. The analysis of 
variance table is found in Appendix Table 2.1.
In this study, I also determined the species diversity in 
each overstory type. Hurlbert (1971) defines species diversity as 
a function of the numbers of species present (species richness) and 
the evenness with which the individuals are distributed among the 
species (species evenness or species equitability). Thus species 
diversity will usually increase with an increase in species richness 
but will be influenced by the evenness of the number of individuals 
present for each species. For a given number of species, a maximum 
species diversity value would be attained where species were equally 
abundant (Lloyd and Ghelardi 1961+).
Numerous authors (MacArthur and MacArthur 1961, Lloyd and - 
Ghelardi I96U, Margalef 1963, MacArthur I96I+, Pianka 1966, Lloyd 
et al. 1968, Karr 1968, Orians 1969, Recher 1969, Tramer 1969, 
Terborgh and Weske 1969? Emlen 1972, Howell 1971> Lovejoy 197^ , and 
others) have calculated bird species diversity (BSD) by the formula 
of Shannon and Weaver (1963):
3h
S
H’ = -2>Pi loge Pi 
i=l
where H1 represents BSD, S the total number of species present, and 
the proportion of individuals in species i in the total population. 
BSD was derived for each overstory type in each month and for each 
type over the entire study.
The same formula was used to determine habitat niche breadth 
(Bfj) over the entire study (minimum n = 25) or for each species 
seasonally (minimum n = 10 for each season): Winter (December 1973,
and January 197*1, 1975); spring (March 197** , and April 197*+, 1975); 
summer (May 197b, 1975, and June 197*0; fall (September 1973* and 
October 1973? 197**-)• Here, H’ equals Bjj, S equals three, the number 
of overstory types, and Pi equals the proportion of the total number 
of individuals of a species in any one overstory type. Bjj measures 
the evenness with which the individuals are distributed among the 
three overstory types. For the three types, Bg = 1.099 would 
represent the maximum niche breadth and would imply equal numbers 
of the species in each forest type; conversely, if all individuals 
were recorded in one type, %  would be zero. Bjj, therefore, is a 
measure of the habitat tolerance or even habitat specificity of each 
species among the three overstory types.
MacArthur and MacArthur (1961) demonstrated that in the 
deciduous forests of North America, foliage can be categorized into 
three layers. These layers are: Level 1 - herbaceous ground cover,
0.0-0.61 m (0.0-2 feet); Level 2 - bushes or understory vegetation,
0.62-7.62 m (2-25 feet); and Level 3 - trees or overstory vegetation, 
> 7.63 m ( > 25 feet). During the time of year when foliage was 
present in my study plots (roughly early March to mid-November), 
these layers correspond to the vegetation profile. To study how 
different birds utilize these layers throughout the year, I recorded 
the vertical position of each individual when first seen, regardless 
of the type of the bird's activity. As noted earlier, water levels 
fluctuated from 0.0-2.36 m during the study in the cypress-tupelo 
forest. When water was present on a plot, the beginning of Level 1 
(0.0-0.6l m) was always considered to be the surface of the water.
For each overstory type, I calculated the relative frequency 
with which each species utilized each vertical level. Using the 
relative frequencies, I derived for each species the relative mean 
height rating for each species which can range from one to three. 
Vertical niche breadth (By) for each species for each overstory type 
was also computed by the same formula used for BSD and Bj{. For By,
S equals the number of vertical levels (3), and Pi equals the 
proportion of the individuals recorded in each level. A maximum 
By of 1.099 would represent equal utilization of each level by a 
species while By = 0.0 would indicate utilization of only one level.
I used a minimum of n = 10 to calculate seasonal and habitat values 
and a minimum of n = 25 to calculate overall values. I tested 
seasonal differences in height and By for each species by analysis 
of variance (see Appendix Table 2.1+).
To examine the limits of similarity between congeners and 
ecologically similar species, I computed niche overlap for habitat,
for vertical levels, and for ■temporal occurrence by Horn's (1966) index 
of overlap:
S
2 2EI Xi Yi 
C = i=l
S S
IE Xi2 + 21 Yi2 
i=l i=l
where C equals niche overlap (Cjj for habitat, Cy for vertical levels,
Cj for temporal occurrence), S equals the number of habitats or 
vertical levels (3 ) or the number of months of seasonal occurrence 
(12), Xi the proportion of species X in category i and Yi the 
proportion of species Y in category i. If C = 1 the two species 
demonstrate complete overlap of a resource, while C = 0 represents 
no overlap.
Raptor Populations
To determine population estimates of the raptors for each of 
the overstory types, I used aerial surveys and road counts for 
diurnal raptors and automobile and boat routes for the owls.
Aerial surveys were made on 9 August 1973 for the summer 
season, 30 November 1973 for the fall period, 29 January 197^ for 
winter, and 10 May 197*1- for spring. Twenty-six transect lines 
(shown in Pig. 1) totaling 589 km were flown in a highwing Cessna 
182 aircraft at 1*1-0-160 km/h from 60-90 m above ground level. The 
cross basin sedimentation range lines established by the U. S. Army 
Corps of Engineers were followed in the Atchafalaya Basin Floodway 
(lines 2, 5, 7, 9, 11, and 15-23) and Morganza Floodway (lines ML,
37
MO, MP, MV). In the West Atchafalaya Floodway, the transects were 
range line extensions from the previous two floodways plus new lines 
(A - F) in the north established at 2' 30" intervals. One pilot, 
one navigator, and two observers teamed up on each flight. We 
recorded the overstory type (including a fourth habitat - open field) 
and the horizontal distance between each bird and the plane. I then 
computed the average distance for each species per habitat. This 
average multiplied by two is considered the width of the census 
strip for that species. Population estimates for each species per 
habitat are expressed as the number per km^ . Direction and starting 
and finishing point were alternated on the four successive flights. 
Results of the aerial surveys are presented in Appendix Table 1.3.
i
I conducted road counts (mapped in Fig. l) monthly from 
August 1973 to January 1976 and from July 1976 to September 1976 
along three protection levees in the Atchafalaya River Basin. The 
first levee route, called the east levee, extended from U. S. Route 
190 at Lottie, Pointe Coupee Parish, to Bayou Sorrel, Iberville 
Parish, 59.5 km distance. The second levee route, called the 
central levee, lies on the west bank of the Atchafalaya River and 
extended from Krotz Springs, St. Landry Parish, to Butte La Rose,
St. Martin Parish, 35**+ km a-way. The last levee route, called the 
west levee, extended from U. S. Route 190 south 37 tan* In this 
study, I recognized five habitat types. Habitats 1 - 4  have already 
been described. Type 5 was the levee, a grass-herb situation that 
is common along major highways. I determined the extent of each
habitat along the routes by multiplying an estimate of the maximum 
horizontal distance from the levee on both sides that soaring 
raptors could be effectively censused, times the distance that the 
habitat paralleled the levee.
The total area for each type was: bottomland hardwood,
75*6 krn^ j cottonwood-willow-sycamore, 59*5 tan^ ; cypress-tup.elo,
10.4 km^ ; open field, 64.4 km^ j and levee, 11.9 tan?. The habitat 
a bird was either in or over when initially sighted was noted.
Habitat data were not collected from August 1973 to November 1973.
In both the aerial survey and road count studies, I recorded 
numbers and species of wading birds. These data are presented in 
Appendix Tables 1,1.
To study owl populations in the Atchafalaya, I selected 
three survey routes (shown in Pig. l), one in each of the three main 
forest types. Along the routes I made 18 to 20 five-minute stops, 
each approximately one km apart. During a stop, I attempted to 
stimulate and attract owls by imitating their calls and by "squeaking1' 
(i.e. by mimicking a wounded or distressed animal). Surveys were 
conducted monthly, from February 1974 to May 1975> near the time of 
the full moon on three consecutive clear nights when possible, with 
one survey per night. Surveys began at 20 minutes after sunset and 
lasted approximately 4 hours. The starting point for each census 
route varied from momth to month. The bottomland hardwood route 
consisted of 18 stops with 9 stops in the Lottie Wildlife Refuge 
north of U. S. Route 190 and 9 stops on the Texaco Oil Company 
roads south of U. S. Route 190. The cottonwood-willow-sycamore run
had a total of 19 stops with 7 stops in Grand River north of Bayou 
Sorrel, U in Little Tensas Bayou, and 8 in Jakes and Bloody Bayous. 
The cypress-tupelo route consisted of 20 stops with 13 in Little 
Bayou Sorrel, 1 in Bayou April, 1 in Ifystic Crew Bayou, U in Bayou 
Boutte, and 1 in Big Bayou Chene. I plotted the location of each 
owl heard or seen on a map to prevent duplication or omission of the 
record. The scatter of records on the map showed that most birds 
were plotted 600 m or less from the observer. This indicated 
roughly that the area censused by each stop was around 1.0 km2. No 
attempt was made to determine the variation in sound transmission 
resulting from differences in wind, humidity, or the density of 
nearby foliage.
Vegetation
McClanahan (1975) conducted an extensive study of the 
herbaceous vegetation in the three overstory types in the Atchafalaya 
River Basin. A similar investigation of the woody vegetation is 
now in progress. In my research, I sampled woody vegetation on the 
12 woodland bird study plots in July 197*+ to compare differences in 
the overstory types. Ten vegetative plots were selected at random 
within each bird plot. I sampled vegetation greater than 5.12 cm 
d.b.h. in 0.04 ha circular plots grouping each plant according to 
its d.b.h. into 5-12 cm classes. For vegetation equal to or less 
than 5*12 cm d.b.h., I used a 0.000U ha circular plot and grouped 
each plant into 1.28 cm classes. Forty plots were sampled per 
overstory type, representing for the larger diameter class, a
k percent sample. Basal area in the O.OU ha plots was determined 
with a 10-factor wedge prism. The heights of the tallest trees in 
each vegetative plot were measured with a Sunto clinometer. Using 
the same formula as for BSD, I calculated plant species diversity 
(PSD). Here, H' represents PSD, S the total number of woody plant 
species present, and Pj_ the proportion of the individuals of species 
i among all plant species.
MacArthur and MacArthur (1961) demonstrated a direct 
correlation between foliage height diversity (FHD) and BSD in a 
number of temperate zone habitats. For this reason they concluded 
that they could predict BSD from the FHD without considering plant 
species diversity (PSD). To determine if this correlation existed 
between the three overstory types in my study, I followed the 
method described by MacArthur and Horn (1969) for measuring the 
foliage profile. At each of the woodland bird study plots, I 
obtained vertical foliage readings (with the camera pointing 
straight upward) from ten random locations. I used a 105 mm lens 
with a grid mounted in the viewfinder to obtain 16 readings at each 
random location at distances of 1.5-15 m from the ground. From 
these readings and from those obtained below 1.5 m and above 15 m 
(see MacArthur and Horn 1969)} I calculated the number of leaves 
per meter in these height intervals: 0-0 .6 m, 0.7-1*5 m, 1.6-3 .0 m,
3*1-^.5 m, 4.6-6 .0 m, 6.1-7.5 m, 7*6-9.0 m, 9*1-12.0 m, 12.0-15*0 m, 
and > 15 m. From these data, I calculated the number of leaves in 
each of the three foliage layers mentioned earlier and then computed
FHD by the Shannon Wiener function where H' represents FHD, S equals 
three, the number of levels of vegetation measured, and the 
proportion of leaves found in each level.
PLAN OF THE SPECIES ACCOUNTS
I recorded 115 species of birds during the course of this 
study. This total does not include all the species known to occur 
within the limits of the Atchafalaya Basin, since many habitats 
(e.g. rivers, lakes, open fields) were not censused. It does, 
however, take into account most of the wading birds and raptors that 
are present in the Basin and birds that are found in the three main 
overstory types. The common and scientific names and the sequence in 
which the birds are listed follow the checklist of the American 
Ornithologists' Union (1957) and. its recent supplements (197^ , 1976). 
I shall discuss for each species where applicable the preferred 
habitat (here defined as the habitat that contains l/3 more individu­
als than any other habitat), the abundance, the habitat niche 
breadth (Bjj), the relative mean height, the utilization of the three 
vertical levels, and the vertical niche breadth (By). After the 
species accounts for some families or for some groups of families, I 
shall discuss the various coexistence mechanisms the species use to 
avoid competition. (For data refer to Table U for abundance, Tables 
5 and 8 for niche breadth, Tables 6 and 7 for relative mean height 
and Table 6 and Fig. 8 for utilization of the three vertical 
levels, Tables 9 and. 10 for abundance of diurnal raptors.)
In the species accounts, the three forest types will be 
abbreviated as follows: EH for bottomland hardwood, CWS for
k2
b3
cottonwood-willow-sycamore* and CT for cypress-tupelo. The following 
system will be used to indicate relative abundance:
Abundant - 26 or more individuals of a species per 
kO hectares
Common - 11-25 individuals of a species per UO 
hectares
Uncommon - 3-10 individuals of a species per 1+0
hectares
Rare - 1-2 individuals of a species per 1+0
hectares.
Table 4. Summary of bird population- studies conducted in the three main forest overstory types in the Atchafalaya River Basin in Louisiana 
(number of birds/40 hectares).
Species
January February March April May June
BHb cws CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT
Great Blue Heron 0.5 _ _ _ _ — _ _ _
Green Heron - - - - - - - - - - 0.5 - - - 1 - -
Little Blue Heron - - - - - - - - - - 1.0 - 0.5 - - -
Great Egret - - 0.5 - - 2 - - - - 0.5 - 2.5 - - -
Yellow-crowned Night Heron - - - 1 - 2 - 10 1.5 2.0 2.0 3.5 2.0 5.5 - 3 1
White Ibis _ .. _ _ - _ _ _ - - - - - • - — _
Wood Duck 10.0 2.0 9.0 6 - 7 - - 12 1.0 - 3.0 - - 6.0 2 - A
Lesser Scaup - - - - - 8 - - - - - - - - -• - -
Mississippi Kite - - - - - - - - - - 2.5 - - 2.0 - - - -
Red-tailed Hawk - - — — - — - — — — — — — — — — -
Red-shouldered Hawk 3.0 1.0 1.5 A - - A 3 1 1.5 - 3.0 1.5 - 1.0 - - -
Broad-winged Hawk - - - - - - - - - - - - 0.5 - - - -
Bobwhite 1.0 - - - - - - - - - - - - - - - -
Turkey - - - - - - - - - - - 3.0 - - - - -
American Woodcock A.O 2.0 — — - — — — — — — — — —
Mourning Dove _ _ - - - - - - - 0.5 - - - - - 2 - -
Yellow-billed Cuckoo - - - - - - - - - 3.5 3.0 1.0 12.0 9.0 0.5 2A 11 6
Screech Owl 0.5 - - - - - - 2 - 0.5 0.5 - 0.5 0.5 - 1 1 -
Barred Owl 2.5 0.5 A.O A - 5 1 1 6 1.5 1.0 5.0 6.0 0.5 7.0 3 - 10
Chuck-wills-widow - - - - “ — — - - — - — - — — — — —
Whip-poor-will _ — - - - - 1 - - - - - - - - - -
Ruby-throated Hummingbird - - - - - - - - - 1.0 0.5 0.5 1.0 1.0 1.0 - - 3
Common Flicker 12.0 10.0 7.5 16 12 5 5 8 1 - 0.5 - - - - - -
Pileated Woodpecker 6.0 5.0 2.5 5 A 2 A 3 A 2.0 4.0 3.0 4.0 3.0 6.0 6 1 A
Red-bellied Woodpecker 22.0 10.0 A.O 30 8 6 23 12 8 19.5 8.5 4.0 20.5 7.5 8.5 18 9 7
Red-headed Woodpecker - - - 1 - - - - - - - - - - 1 - -
Yellow-bellied Sapsucker 30.0 11.0 0.5 3A 7 6 10 8 1 - - - - - - - - -
Hairy Woodpecker A.O 7.0 2.5 5 A - A 3 1 3.0 3.5 0.5 5.0 2.0 - 3 2 2
Downy Woodpecker 15.5 12.5 2.0 16 10 5 13 8 2 4.0 2.0 - 4.0 3.0 1.0 3 5 2
Great Crested Flycatcher - - - - - - - - - 2.0 6.0 - 5.0 3.5 - 12 2 -
-p-
-p-
Table 4. Continued
Species
July August September
BH CWS CT BH CWS CT BH CWS CT BI
Great Blue Heron 1
Green Heron _ — _ _ — 3 _
Little Blue Heron _ _ 1 _ 6 _
Great Egret — _ _ _ _ 2
Yellow-crowned Night Heron - 1 1 - - 6 - - 2 -
White Ibis _ 1 175 9
Hood Duck 3 - 1 - _ 2 _
Lesser Scaup - — _ _ _ _ _
Mississippi Kite - 4 _ _ 1 _ _
Red-tailed Hawk - - - - - - - - - -
Bed-shouldered Hawk 2 _ 2 3 1 2..
Broad-winged Hawk -
Bobwhite - — _ _ _ _ _ 0..
Turkey -
American Woodcock -
Mourning Dove _ _ 0.;
Yellow-billed Cuckoo 21 7 3 22 2 4 5 1 1 4.1
Screech Owl 1 1 — 2 3 _ _ 1 l.i
Barred Owl 3 1 6 2 2 5 4 1 5 3.
Chuck-wills-widow - - - - 2 - -
Whip-poor-will _ _ _
Ruby-throated Husningbird 2 2 4 1 I _ _ 1 _
Common Flicker - 8 _ _ 6 _ _ _ 16.
Fileated Woodpecker 6 4 3 4 3 7 A 3 5 6.1
Red-bellied Woodpecker 16 12 6 20 16 10 27 17 7 31.:
Red-headed Woodpecker _ 1 _ _ o .:
Yellow-bellied Sapsucker - - - _ _ _ 27.1
Hairy Woodpecker 4 6 2 9 4 3 4 3 6.1
Downy Woodpecker 4 9 4 4 10 6 4 11 2 15.:
Great Crested Flycatcher 10 8 - - 6 2 7
October November December TOTAL
CHS CT BH CHS CT BH CHS CT BH CHS CT
- 3.0
- 0.5
-  -  ~  -  8 
" ■ ■ ■ - - 1 1 3
“  - 1 0
- 3 5  I "  "  " "  ‘  '  "  1 2->.3 - - - - -  12 13 42
- 0.5
-  12.0
10.5
5.0
27.0
16.5 
4.5
16.5
3
1
0.5 -
2.0 -  1
2.0 -  
1.0 0.5 2
175 - 11
36 4 88
-  8 
14 -
1 -
34 8 14
1 - 
4 - -
6 -
10 5 -
4 1 -
112 49 17
9 15 -
47 11 80
2 -
* — - - - 1 _ _
“ - — — 7 7 105.5 26 18 10 21 10 8 125 103 517.0 3 5 5 6 5 1 74 62 688.0 35 14 8 25 7 7 381 201 108
- - - _ _ _ 4
1.0 28 10 9 38 16 - 225 96 19— 9 1 2 3 8 1 77 65 173.5 6 2 2 15 10 3 143 133 39
“ — — - - 43 35 2
-F-
Table A. Continued
January February
Species BH CWS CT BH CWS CT
Eastern Phoebe A.5 - 12.5 3 . 2 6
Acadian Flycatcher - - - - - -
Eastern Wood Pewee - - - - - -
Blue Jay 16.0 5.5 - 11 11 1
Common Crow 6.0 - 0.5 4 2 -
Carolina Chickadee A6.0 A9.0 6A.5 A6 A7 39
Tufted Titmouse 3.6 23.0 12.5 A0 26 11
Brown Creeper - - 2.5 - - 1
House Wren - - - - 1 1
Winter Wren 1.0 3.5 2.5 1 - 1
Carolina Wren 6A.5 53.0 16.5 66 A7 22
Mockingbird 1.5 - - 1 - -
Gray Catbird 2.0 A.O - 1 1 -
Brown Thrasher 35.0 A.O - 33 1 -
American Robin 117.0 92.5 2.5 61 62 3
Wood Thrush _ _ «. _
Hermit Thrush . 18.5 9.0 2.0 9 3 2
Svainson's Thrush - - - - - -
Gray-cheeked Thrush - - - - - -
Blue-gray Gnatcatcher 1.5 16.0 16.5 3 9 6
Golden-crowned Kinglet 3.5 - 3.5 5 _
Ruby-crowned Kinglet 9A.0 63.5 70.0 79 52 A0
Cedar Waxwing 23.0 - - 28 - -
White-eyed Vireo 2.0 A.5 2.0 5 2 2
Yellow-throated Vireo - - - - - -
Solitary Vireo 9.0 3.0 A.5 2 3
Red-eyed Vireo - - - - - -
Philadelphia Vireo - - - - - -
Warbling Vireo - - - - - -
Black-and-White Warbler - - 1.0 - - 3
March April May June
BH CWS CT 3H CWS CT BH CWS CT BH CWS CT
A - A 0.5 - - - _ _ _ _
- - - 11.5 2.0 10.5 A2.5 6.5 17.5 63 4 31
- - - - - - 1.0 - _ 2 _ _
5 10 - 18.0 10.5 0.5 9.0 3.5 1.5 6 7 2
2 — - - 0.5 - 2.0 - . - - - .
35 21 32 16.5 15.5 16.5 22.5 26.5 AA.5 27 36 51
26 25 11 16.0 11.5 5.0 22.5 17.0 10.0 30 20 10
1 - - - - 0.3 - - - - -
- - - - - - - - - - - —
2 — - - - - - - - - - -
72 A7 11 51.0 37.5 6.5 56.5 31.5 10.5 78 50 17
2 - - - - - - — _ _
2 1 - 1.5 2.0 - - _ .. _
32 2 - 12.0 1.0 - - - _ _
15 15 1 - - - - - - - -
1 - - 10.0 10.5 _ 9.5 1.0 12 3
6 ■ - • 1 - 1.5 - - ' - _
- - - 0.5 - - - 0.5 _ _ _
- - - - 1.5 - 0.5 - - —
19 7 5 17.0 15.0 16.0 12.5 15.5 19.0 8 18 17
- - 1 - - _ _ _
50 16 21 9.0 1.5 1.0 - —  ■ _ _
3 10 - - - - - _ _
18 18 - 69.0 56.0 12.5 63.5 6A.5 10.0 82 78 36
5 5 - A.O - 1.0 2.5 - 0.5 A 2 3
- 1 2 - 0.5 — _ _
1 15 1 60.0 80.5 33.0 52.5 69.5 23.5 57 82 30
- - - - - - - - - - - -
- - - - - - - - — — _ _
- - - - 0.5 - - _ _ _
Table 4. Continued
July August September October November December TOTAL
Species BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT
Eastern Phoebe _ _ _ 1.5 0.5 5.5 6 2 14 9 2 12 35 7 72Acadian Flycatcher 68 7 28 58 16 20 31 1 8 1.5 - 0.5 _ — _ _ _ 331 45 144Eastern Wood Pewee 4 - - 5 - - - 1 2 0.5 _ _ _ _ _ _ 14 1 2
Blue Jay 7 18 - 11 18 - 18 8 1 48.0 7.5 1.0 17 3 _ 15 6 _ 272 135 10Common Crow - - — - - - - - - 11.0 50.0 - - - - - - - 44 103 1
Carolina Chickadee 33 40 64 30 42 70 40 44 60 35.0 83.0 47.0 52 67 72 46 65 57 549 710 790Tufted Titmouse 28 24 12 24 16 12 20 10 19 38.0 26.5 14.5 38 24 6 20 40 17 451 341 182Brown Creeper - - - - - - - - - - 0.5 0.5 _ _ 1 _ 2 1 1 11
House Wren - - - - - - - - - _ _ _ 1 1
Winter Wren - - - - - - - - - - - - 4 - - 3 5 - 12 12 6
Carolina Wren 68 54 17 84 50 16 69 60 13 70.0 43.0 10.5 47 28 5 69 60 21 1037 726 210Mockingbird - - - - - - - - - 0.5 - — - _ _ 7
Gray Catbird - - - - - - 3 1 - 34.5 23.0 — 2 1 _ 2 _ 86 62
Brown Trasher 1 - - - - - 1 - - 70.5 14.5 1.0 22 — _ 22 346 42 2
American Robin - 324 78 10 58 35 14 692 375 33
Wood Thrush 18 1 - 22 4 18 3 _ 7.5 2.0 0.5 _ _ _ _ 125 38 1
Hermit Thrush - - - - - - - - - 5.0 4.0 — 17 7 19 17 1 98 56 8
Swainson’s Thrush - - - - - - - - - 0.5 2.5 _ _ 2 5
Gray-cheeked Thrush - - - - - - - - - 1.0 _ _ 3 3
Blue-gray Gnatcatcher 6 14 22 8 19 13 - 2 - 0.5 18.5 4.5 - 17 4 - 23 6 107 239 185
Golden-crowned Kinglet 0.5 5.0 3 30 2 7 15 3 55
Ruby-crowned Kinglet - - - - - - - - - 8.0 24.5 7.5 143 101 113 190 114 127 684 462 458Cedar Waxwlng - - - - - - - - - - - _ _ _ — _ 77 10
White-eyed Vireo 84 80 35 70 80 19 125 94 25 26.0 32.5 4.0 4 2 — 8 5 — 717 674 174
Yellow-throated Vireo 6 4 1 3 - 4 6 2 - 0.5 - - - - - - - - 38 13 11
Solitary Vireo _ - - - - — - _ _ 0.5 3 3 8 4 8 5 27 19 28Red-eyed Vireo 35 68 22 36 42 8 5 18 3 2.5 8.5 _ _ _ _ _ 382 542 177Philadelphia Vireo - - 1 - - - - - - - 7.0 _ _ _ _ _ 14 1
Warbling Vireo - - - - - 1 - - - _ _ _ _ _ _ _ _ _ 1
Black-and-White Warbler - - 7 1 - 3 2 1 1 2.0 2.0 1.5 - - 3 - - - 7 6 22
-p-
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Table 4. Continued
January February
Species BH CHS CT BH CHS CT
Prothonotary Warbler - - - - - -
Swainson's Warbler - - - - -
Worm-eating Warbler - - - - - -
Golden-winged Warbler - - - - - -
Blue-winged Warbler - - - - - -
Tennessee Warbler - - - - - -
Orange-crowned Warbler 1 0 .0  3 .0  8.5 10 - 3
Northern Parula Warbler - - -
Yellow Warbler - - - - - -
Mangolia Warbler - - - - - -
Yellow-rumped Warbler 1 8 7 .5  4 0 2 .5  141.5  226 364 149
Black-throated Green Warbler - - - - - -
Yellow-throated Warbler - - - - - -
Bay-breasted Warbler - -
Pine Warbler 2 .0  - 2 0 .5  - - 10
Ovenbird - -
Northern Waterthrush - - 0 .5
Kentucky Warbler - - - - -
Common Yellowthroat - 1 .5  - - - -
Yellow-breasted Chat - -
Hooded Warbler 0 .5  - - - - -
Canada Warbler - - - - - -
American Beds tart - - - -
Red-winged Blackbird 4 .0  0 .5  2 2 .0  - 2 40
Orchard Oriole - - - - -
Northern Oriole - -
Rusty Blackbird 1 6 .0  - - 3 - -
Common Crackle 145 .0  9 7 .0  2 5 .0  35 3 31
Brown-headed Cowbird 1 .0  - - - -
Scarlet Tanager - -
March April  May____  June____
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
13 14 39 39.0 45.5 68.5 38.0 56.5 72.5 42 68 66- - - 8.5 7.0 - 13.0 4.5 _ 17 9
1 - - 1.5 - 0.5 - - -
— - — - - - - - - —
— — 1.0 - - - - - - -
- - 6.0 5.0 0.5 0.5
i - 1 - - - - _ _
23 41 132 47.5 32.0 116.0 31.5 31.5 113.0 48 25 144
•“ — - - - - - — _
— 0.5 - - 1.0 - - - -
16 71 84 20.0 2.0 10.5 _ _ _
- - - - - 0.5 - — _
— — 29 - - 20.0 0.5 - 21.0 - 2 20
— — - - - 0.5 - -
■■ — — - - - - - -
- - - 0.5 - - 0.5 1.5 _
— - - - - - 1.0 - _
- - - 11.0 11.0 - 17.5 12.0 _ 28 ii
- - - - 1.0 - - - _ _
— — 0.5 0.5 - 2.0 1.0 - 2 4 -
6 16 - 42.5 38.0 - 39.0 32.5 _ 53 35
— — - - - - - - — -
- - - 1.5 1.5 - 9.5 0.5 - 8
2 - 20 - - 11.5 0.5 - 2.0 _ 3
* 0.5 0.5 - 0.5 1.0 - - -
- - - - - ■ - 0.5 _ _ _
— - 2 - - - - - — _
6 - 1 0.5 3.5 10.0 1.5 7.0 30.0 5 66 11
13 - - 24.5 3.0 5.0 10.5 5.0 4.5 3 3 9- - - 3.0 1.0 - - - 0.5 -
Table 4. Continued
July August September October November December TOTAL
Species BH CWS CT BH CMS CT BH CWS CT BH CHS CT BH CWS CT BH CHS CT BH CHS
Prothonotary Warbler 22 34 49 24 19 55 13 8 268 347
Svalnsoa's Warbler 16 5 - 14 3 - 2 1 — 0.5 0.5 _ _ _ _ 93 42
Worm-eating Warbler - - - - - - 1 - - 0.5 - — *, 6
Golden-vlnged Warbler - - - - - - - - - 0.5 — _ 1
Blue-winged Warbler - - - - - 1 - 1 - 0.5 0.5 - “ - - - - - 1 4
Tennessee Warbler 1.0 3.5 __ _n _ 15 17
Orange-crowned Warbler - - - - _ - - - - - 1.5 — 2 1 2 17 4 6 50 14
Northern Parula Warbler 26 7 31 13 2 56 9 27 22 14.0 4.5 4.0 305 238
Yellow Warbler - - - - 3 4 - - - — - 0.5 3
Magnolia Warbler 1.5 1.5 - - - - - - 3 6
Yellow-rumped Warbler - - - — _ - _ 1 _ 2.0 6.0 1.5 46 14 13 182 431 68 889 1702
Black-throated Green Warbler - - - - 1 - - - - 0.5 1.0 1.0 _ 1 3
Yellow-throated Warbler 1 - 9 - - 10 3 1 _ _ 0.5 _ - _ _ 2 5
Bay-breasted Warbler - - - - - - — _ _ _ _ _ - | 1
Pine Warbler 1.0 - - 2 - - 7 4 -
Ovenblrd 0.5 1.0 _ 3 5
Northern Waterthrush - - - - - - 1 _ _ . _ _ _ 2 1
Kentucky Warbler 19 14 - 13 3 - 2 - - 1.0 - - 121 74
Common Yellowthroat - - - - - - - _ - - 0.5 2.0 2 1 _ 2 10
Yellow-breasted Chat - 2 - - - - - 1 - - - - - - - 7 10
Hooded Warbler 37 27 — 37 14 — 36 30 _ 8.0 3.5 1 _ 1 351 270
Canada Warbler - - - - - - 1 _ 1 0.5 _ _ 2
American Redstart 4 - - 4 6 - - 1 — 1.0 3.0 0.5 _ _ _ _ 40 17
Red-winged Blackbird • - - - - 1 - - - - - _ 7.0 1 —, 2 3 _ 9 15 4
Orchard Oriole - - 3 - - - - - - - - - - - 2 3
Northern Oriole - 6 3 1 — _ _ 8
Rusty Blackbird - - - - - - - - - - _ 0.5 5 40
Common Grackle - 60 9 - 3 78 7 i 21 - - 133.0 26 51 21 1 11 394 349Brown-headed Cowblrd 4 - - - - - - - - 1.0 _ _ _ 94 19Scarlet Tanager - 1 - - - - - - - 0.5 0.5 0.5 - - - - - — 7 4
CT
491
1
1
1
29
851
5
621
3
152
62
1
5
1
1
159
3
3
3
609
28
2
Table 4. Continued
Species
January February March April May June
BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT
Summer Tanager _ _ _ _ . . 4.0 5.0 6.0 7.0 3.0 3.5 4 4
Cardinal 52.5 62.5 11.0 56 63 7 92 62 13 65.& 71.0 15.0 67.5 70.0 12.5 96 ft?Rose-breasted Grosbeak - - - - - - — - _ _ _ o a lO
Indigo Bunting - - - - - - - 1 _ 0.5 6.0 _ _ 1.5 _
Purple Finch 5.5 0.5 0.5 2 - - - - - - - - - - - _ _ _
American Goldfinch 14.0 10.5 9.0 15 3 25 4 1 _
Rufous-sided Towhee 30.5 7.0 - 30 - - 10 3 _ 15.5 6.0 12.5 3.5 _ 24 ADark-eyed Junco - - - - - - - - _ _ _
Chipping Sparrow - - - - - - - - _ 0.5 _ _ _ _
White-throated Sparrow 371.0 132.5 0.5 532 58 - 232 24 - 86.0 73.0 - - - - — _
Fox Sparrow 0.5 0.5 _ 1 _ _ _ _ _ _
Swamp Sparrow 0.5 6.5 0.5 2 1 - 1 3 _ 0.5 5.5 _ _
Unidentified 17.5 11.5 12.5 6 6 9 21 20 1 62.5 47.0 15.0 74.5 38.5 12.5 49 33 19
TOTAL INDIVIDUALS 1449.5 1127.5 500.0 1437 812 436 830 500 459 789.0 648.0 406.5 691.0 541.5 448.5 824 680 529
TOTAL SPECIES 45 35 37 39 28 30 44 33 31 50 50 36 44 39 29 35 30 26
O
Table 4. Continued
Species
July August September October November December TOTAL
BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT
Summer Tanager 10 7 4 7 4 9 2 2 2 2.5 1.5 50 36 39
Cardinal 68 76 12 61 73 14 73 47 1 65.5 55.0 3.5 57 32 - 71 41 8 1076 993 155
Rose-breasted Grosbeak - — — _ - _ — - - 2.0 0.5 - - - - - - - 4 1 -
Indigo Bunting 1 16 -
Purple Finch 1 - - 14 1 1
American Goldfinch _ _ _ _ _ _ __ _ _ 2 5 — 24 21 - 94 54 19
Rufous-sided Towhee 18 2 - 30 2 _ 19 3 - 16.5 2.0 0.5 15 2 - 29 6 1 325 59 2
Dark-eyed Junco - - - - — - - - - - - - - - 2 - - - - - 2
Chipping Sparrow 1 - -
White-throated Sparrow - - - - - - - - - 0.5 5.0 - 92 27 - 466 43 - 2237 573 1
Fox Sparrow 2 1 -
Swamp Sparrow - - - - - - - - — - — - 2 - 2 5 - 7 35 1
Unidentified 49 44 25 70 51 28 12 18 4 76.0 58.0 20.0 40 22 44 23 6 14 731 510 264
TOTAL INDIVIDUALS 704 658 385 693 532 476 746 428 218 675.5 586.5 325.5 1078 492 421 1425 999 423 14947 10908 6708
TOTAL SPECIES 35 34 28 32 36 30 32 35 25 54 49 40 33 28 25 35 29 25 86 84 74
lumbers under January, April, May, and October are the average numbers of bird9 recorded over two years.
kAbbreviations: BH, bottomland hardwood; CWS, cottonwood-willow-sycamore; CT, cypress-tupelo.
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Table 5* Habitat niche breadth (Bjj) values for the more common species found on the woodland bird
study plots in the three main overstory types in the Atchafalaya River Basina.
Species Winter Spring Summer Fall Total
Red-shouldered Hawk O.96O 1.037 + + O.929
Yellow-billed Cuckoo - 0.991 0.868 0.766 0.348
Barred Owl 0.739 0.822 0.767 0.975 0.792
Common Flicker 1.050 0.970 - 1.010 1.039
Pileated Woodpecker 1.012 1.090 1.047 1.087 1.096
Red-bellied Woodpecker 0.910 O.95U 0.992 0.977 0.977
Yellow-bellied Sapsucker O.619 0.857 - 0.756 0.792
Hairy Woodpecker 0.968 0.935 0.624 0.683 0.942
Downy Woodpecker 0.892 0.837 1.003 0.946 0.973
Great Crested Flycatcher - 0.562 0.602 + 0.793
Eastern Phoebe 0.762 + 0.730 0.828
Acadian Flycatcher - 0.921 0.835 • 0.610 0.857
Blue Jay 0.579 0.746 0.911 0.546 0.735
Common Crow 0.271 + + 0.472 0.655
Carolina Chickadee 1.091 1.092 1.064 1.065 1.087
Tufted Titmouse 1.048 1.023 1.034 • 1.057 1.039
Winter Wren 1.005 + - - 1.049
Carolina Wren 0.985 .0.393 0.919 0.915 0.945
Gray Catbird 0.683 0.693 - 0.671 0.680
3rown Thrasher 0.279 0.245 - 0.520 0.374
American Robin 0.813 0.813 + 0.764
Wood Thrush - 0.693 0.336 0.567 0.585
Hermit Thrush O.836 O.898 - 0.687 0.316
31ue-gray Gratcatcher 0.796 1.033 1.078 0.572 1.051
Golden-crowned Kinglet 0.377 + - 0.305 0.673
Table 5• Continued
Species Winter
Ruby-crowned Kinglet 1.079
Cedar Waxwing 0.000
White-eyed Vireo 0.991
Yellow-throated Vireo -
Solitary Vireo 1.074
Red-eyed Vireo —
Black-and-White Warbler +
Prothonotary Warbler -
Swainson's Warbler -
Tennessee Warbler -
Orange-crowned Warbler 0.981
Northern Parula Warbler -
Yellow-rumped Warbler 0.964
Yellow-throated Warbler -
Pine Warbler 0.271
Kentucky Warbler —
Hooded Warbler +
American Redstart -
Red-winged Blackbird 0.531
Rusty Blackbird 0.000
Common Grackle 0.936
Brown-headed Cowbird +
Summer Tanager -
Spring Summer Fall Total
0.928 - 0.936 1.080
0.5^0 - - 0.362
0.914 0.978 0.931 0.965
0.657 0.721 + 0.928
+ - + 1.085
1.030 1.015 0.730 1.010
+ - 1.085 0.918
1.056 1.071 0.665 1.068
0.688 0.611 + 0.620
0.725 - 0.826
+ _ + 0.983
0.927 0.896 1.094 0.932
1.067 - 0.591 1.009
0.000 0.214 + 0.165
- - + 0.222
0.693 0.664 + 0.659
0.693 0.681 0.679 0.684
+ 0.150 + 0.717
0.182 i- 0.000 0.376
+ - + 0.263
0.950 0.828 0.156 1.063
0.604 1.073 + 0.354
1.085 ' 1.063 0.992 1.088
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Table 5• Continued
Species Winter Spring Summer Fall Total
Cardinal 0.917 0.935 0.925 0.779 O.897
American Goldfinch 1.018 0.53^ - - 0.937
Rufous-sided Towhee 0.521 0.581 0.1*33 0.368 O.586
White-throated Sparrow 0.510 0.608 - 0.305 0.510
Swamp Sparrow 0.576 0.377 - - 0.565
aI calculated seasonal Bh only when n>10. A plus (+) indicates 0«= n«= 10 and a dash (-) means n = 0. 
I calculated total Bjj only when n>25.
Table 6. Relative mean vertical height (based on frequency of occurrence in three levels) of the more
common birds in each of the three main overstory types in the Atchafalaya River Basina.
Cottonwood-
Bottomland Willow- Cypress Mean All Frequency (%)
Species Hardwood Sycamore Tupelo Forest Types Per Level
__________________ Height n Height n Height n Height n 1 2____ 3_
Red-shouldered Hawk 2.97 30 - 6 3.00 11 2.98 1*7 - 1 99
Yellow-billed Cuckoo 2.96 75 2.96 25 - 8 2.96 108 - 1* 96
Barred Owl 2.95 23 - 6 2.1*9 67 2.60 96 2 36 62
Common Flicker 2.57 95 2.53 78 2.38 29 2.51 202 3 1*3 51*
Pileated Woodpecker 2.97 1*1* 2.77 35 2.93 29 2.90 108 - 10 90
Red-bellied Woodpecker 2.81 266 2.8l 138 2.80 62 2 .81 1*66 1 18 81
Yellow-bellied Sapsucker 2.60 200 2.59 87 2.50 ll* 2.59 301 - 1*1 59
Hairy Woodpecker 2.7I* 51 2.80 1*2 - 9 2.76 102 - 21* 76
Downy Woodpecker 2.81 95 2.82 98 2.81 23 2.82 216 1 17 82
Great Crested Flycatcher 2.97 30 2.62 26 - 2 2.81 58 - 16 81*
Eastern Phoebe 2.27 26 «. 1* 2.07 51 2.13 81 17 52 31
Acadian Flycatcher 2.28 161* 2.17 27 2.19 62 2.25 253 1 lb 25
Blue Jay 2.76 203 2.87 91 - 6 2.79 300 1* 13 83
Common Crow 2.91 1*1* 3.00 103 - 1 2.97 11*8 - 3 97
Carolina Chickadee 2.6b 1*20 2.1*1* 61*2 2.67 61*0 2.58 1702 0.1 1*2 58
Tufted Titmouse 2.76 311* 2.66 21*2 2.80 122 2.73 678 1 27 73
Winter Wren 1.1*0 10 1.1*0 10 - 5 1.1*1* 25 60 36 1*
Carolina Wren 2.03 1*11 1.90 262 2.19 68 2.00 71*1 ll* 73 13
Gray Catbird 2.32 69 2.15 1*6 - - 2.25 115 10 54 36
Brown Thrasher 2.2b 251 2.10 29 - 2 2.23 282 10 58 82
v_n
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Table 6. Continued
Species
American Robin 
Wood Thrush 
Hermit Thrush 
Blue-gray Gnatcatcher 
Golden-crowned Kinglet
Ruby-crowned Kinglet 
Cedar Waxwing 
White-eyed Vireo 
Yellow-throated Vireo 
Solitary Vireo
Red-eyed Vireo 
Black-and-White Warbler 
Rrothonotory Warbler 
Swainson's Warbler 
Tennessee Warbler
Orange-crowned Warbler 
Northern Parula Warbler 
Yellow-rumped Warbler 
Yellow-throated Warbler 
Pine Warbler
Cottonwood- 
Bottomland Willow-
Hardwood Sycamore
Height n Height n
2.49 678 2.19 342
2.04 60 1.70 20
2.03 77 1.88 42
2.78 47 2.89 168
2.k0 15 - 3
2.4l 623 2.20 4l6
2.88 60 3.00 10
2.23 344 2.20 383
2.90 22 2.62 10
2.82 17 2.21 14
2.82 225 2.69 364
- 7 - 6
2.25 180 2.10 241
1.84 55 1.92 27
3.00 11 2.85 13
1.98 50 2.07 14
2.83 181 2.75 133
2.5k 868 2.40 1662
- - -  • 5
- 4 - -
Cypress Mean All Frequency (%)
Tupelo Forest Types Per Level
Height n____ Height____n____1 2  3
2.70 25 2.40 1045 21 18 61
- 1 1.95 81 18 70 13
- 8 1.96 127 24 57 20
2.85 114 2.85 329 1 13 36
2.81 52 2.69 . 70 - 31 69
2.63 4o4 2.41 1443 4 . 52 45
- - 2.90 70 1 7 92
2.21 83 2.21 810 1 77 22
- 9 2.86 4l - 14 86
2.52 21 2.54 52 - 46 54
2.83 109 2.75 698 l 21 78
2.77 22 2.63 35 - 38 62
2.11 333 2.14 754 3 69 22
- - 1.87 82 14 85 1
- 1 2.92 25 - 8 92
2.41 29 2.13 93 7 72 20
2.86 555 2.84 869 - 16 84
2.43 581 2.45 3111 5 46 49
2.93 98 • 2.92 103 1 11 89
2.68 57 2.70 61 - 30 70
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Table 6. Continued
Species
Bottomland
Hardwood
Cottonwood-
Willow-
Syeamore
Cypress
Tupelo
Mean All 
Forest Types
Frequency($) 
Per Level
Height n Height n Height n Height n 1 2 3
Kentucky Warbler 1.65 72 1.57 1*6 . 1.62 118 39 59 2
Hooded Warbler 2.01 181 1.97 128 - - 2.00 309 12 76 12
American Redstart 2.83 3^ 2.62 16 - 1 2.76 51 - 2l* 76
Red-winged Blackbird 2.93 15 - 1* 2.58 li*6 2.61 165 28 19 53
Rusty Blackbird 1.71 1*0 - - - 2 1.79 1*2 1*8 26 26
Common Grackle 2.37 393 1.80 336 2.65 686 2.38 11*15 23 15 62
Brown-headed Cowbird 2.97 70 2.1*8 12 2.88 18 2.90 100 - 10 90
Summer Tanager 2.87 32 3.00 21* 3.00 2l* 2.92 80 - 3 97
Cardinal 2.16 793 2.11* 721* 2.27 78 2.16 1595 13 58 29
American Goldfinch 2.61 7^ 2.1*9 3^ - 8 2.1*7 125 16 21 63
Rufous-sided Towhee 1.87 11*8 1.59 30 _ 1 1.83 179 27 63 10
White-throated Sparrow 1.73 2190 1.53 581 - l 1.69 2772 1*6 39 15
Swamp Sparrow - 7 1.23 35 - l 1.28 ^3 72 28 -
Total All Species 2.29 11363 2.29 8388 2.56 5075 2.3^ 21*826 13 39 1*8
aI calculated height only when n>10 for each forest type. I calculated total mean height only when 
n>25.
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Table 7. Relative mean vertical height (based on frequency of occurrence in three levels) by season of
the more common birds in the three main overstory types in the Atchafalaya River Basina.
Species
Winter Spring Summer Fall
BHd CWS CT BH CWS CT BH CWS CT BH CWS CT
Yellow-billed Cuckoo . . + + + 2.97 3.00 + 2.92 + +
Barred Owl + + 2.57 + + 2.13 + - 2.53 + + +
Common Flicker 2.68 2.81 2.88 JL + + - - - 2.70 2.80 +
Pileated Woodpecker 3.00 2.73 + + + + + + + + + 3.00
Red-bellied Woodpecker 2.91 2.83 + 2.68 2.72 2.82 2.82 2.78 2.92 2.71* 2.80 2.60
Yellow-bellied Sapsucker 2.5I* 2.U7 + + + + - — _ 2.78 2.63 +
Hairy Woodpecker + 2.69 + + + + 2.61* + - + + -
Downy Woodpecker 2.71 2.66 + 3.00 + - + + + 2.80 2.86 +
Eastern Phoebe 2.15 + 2.00 + - - - - - + + +
Acadian Flycatcher - - - 2.20 + 2.15 2.22 + 2.11 2.13 - +
Blue Jay 2.58 2.90 - 2.88 2.95 — 3.00 + + 2.75 2.77 +
Common Crow 2.75 - + + + - + - + 3.00 3.00 -
Carolina Chickadee 2.5I+ 2.31* 2.63 2.62 2.63 2.51 2.82 2.56 2.72 2.52 2.1*3 2.65
Tufted Titmouse 2.68 2.51 2.62 2.90 2.83 3.00 2.89 2.81 2.59 2.67 2.53 2.88
Carolina Wren 2.22 1.87 2.1U 1.90 1.80 + 1.88 1.9^ 2.17 1.96 1.90 1.92
Gray Catbird + + + + _ _ _ _ 2.37 2.25 _
3rown Thrasher 2.13 + - 2.19 + - - - - 2.37 2.11* +
American Robin 2.1*7 2.03 3.0C- 2.00 2.36 - - - - - - -
Wood Thrush - - - + 1.53 - 1.9^ + - 2.17 + +
Hermit Thrush 2.05 1.85 + + + + - - - + + -
Blue-gray Gnatcatcher + 2.27 2.7b 2.85 2.78 2.83 + 2.96 3.00 + 2.59 +
Ruby-cr owned Kinglet 2.36 2.16 2.56 2.58 2.29 2.75 - - - 2.1*1* 2.2i* 2.86
Cedar Yaxwing 2.77 - - -r 3. CO - - - - - - -
"nit e-eyed Vireo + + + 2.19 2.17 2.18 2.15 2.13 2.10 2.2U 2.2l* 2.33
Red-eyed Vireo - - - • 2.70 2.76 2.77 2.90 2.80 2.87 + 2.59 +
Table 7* Continued
Species Winter Spring Summer FallBHb CWS CT BH CWS CT BH CWS CT BH CWS CT
Erothonotary Warbler 2.08 2.23 2.01* 2.16 2.02 1.99 2.15 + .
Swainson's Warbler - - - + + - 1.87 1.93 - + + -
Orange-crowned Warbler 1.97 1.90 2.1*3 + - + - - - - + -
Northern Parula Warbler - - - 2.83 2.81* 2.86 2.96 2.82 2.87 2.62 2.53 2.88
Yellow-rumped Warbler 2.50 2.38 2.22 2.89 2.61* 2.93 - - - + 2.92 +
Yellow-throated Warbler _ _ _ _ 2.89 _ + 2.9I* — + +
Kentucky Warbler - - - + 1.51* - 1.63 1.65 - + - -
Hooded Warbler + - - 2.10 1.93 - 2.03 I.9I* - 1.79 2.0C -
Red-winged Blackbird 2.91 + 1.89 + - 3.00 + - + - - 3.00
Common Grackle 2.35 1.1*3 1.55 + + 2.52 + 2.1*7 2.1*6 + + 2.81
Brown-headed Cowbird + 2.98 + + 2.93 + 3.00 _ _
Cardinal 2.1k 2.06 2.32 2.16 2.13 2.26 2.05 2.08 2.33 2.20 2.26 +
American Goldfinch 2.73 2.59 + 2.88 + - - - - - - -
Rufous-sided Towhee 1.80 1.1*2 - 2.00 + - 1.89 + ■ - 1.70 + +
White-throated Sparrow 1.63 1.61* + 2.00 1.36 - - - - - 1.60 -
Swamp Sparrow + 1.28 + + 1.21 _ _ _ — _ - —
aI calculated height only when n > 10. A plus (+) indicates 0<n <10 and a dash (-) means n == 0.
b Abbreviations: BH, Bottomland hardwood; CWS, Cottonwood-willow-sycamore; CT, Cypress-tupelo.
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Table 8. Vertical niche breadth (By) values for the more common species found on the woodland bird study plots in the three main overstoxy 
types in the Atchafalaya River Basina.
• Winter Spring Summer Fall Total
Species BHb CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT Total
Red-shouldered Hawk + + + + + + + - + + - - .146 + 0.0 .104
Yellow-billed Cuckoo - - - + + + .133 0.0 + .287 + + .169 .171 + .188
Barred Owl + + .683 + + .900 + - £92 + + + .179 + .806 .676
Common Flicker .716 .482 .377 + + + - - - .692 .500 + .778 .471 .333 .635
Pileated Woodpecker 0.0 .586 + + + + + + . + + + 0.0 .108 .538 .251 .329
Red-bellied Woodpecker .301 .462 + .700 .591 .474 .471 .530 .287 .613 .500 .673 .509 .494 .491 .505
Yellow-bellied Sapsucker.690 .692 - + + + - - - .522 .662 + .673 .678 .693 .676
Hairy Woodpecker + .617 + + + + .655 + - + + - .568 .484 + .532
Downy Woodpecker .660 .644 + 0.0 + - + + + .500 .403 + .510 .460 .462 .486
Great Crested Flycatcher - - - + + - 0.0 + - + - - .144 .666 + .483
Eastern Phoebe 1.058 + .796 + _ _ _ - — _ + + + 1.041 + .933 1.007
Acadian Flycatcher - - - .500 + .429 .530 + .354 .377 - + .612 .679 .492 .604
Blue Jay .824 .325 - .363 .206 - 0.0 + + .605 .540 + .586 .370 + .539
Common Crow .562 - + + + - + - + 0.0 0.0 - .305 0.0 + .529
Carolina Cickadee .689 .644 .661 .663 .741 .693 .476 .686 .590 .692 .682 .646 .653 .696 .643 .688
Tufted Titmouse .628 .693 .664 .325 .451 0.0 .349 .493 .677 . .637 .769 .371 .550 .693 .500 .605
Winter Wren + .673 + + - - - - - - - - .673 .673 + .803
Carolina Wren .794 .797 .410 .742 .898 + .671 .370 .451 .720 .627 .287 .807 .733 .584 .780
Gray Catbird + + - + -i. - - - - .897 .888 .949 .883 - .937
Brown Thrasher .952 + - .790 + - - - - .884 .956 + .900 .912 + .905
American Robin .897 1.061 0.0 1.028 .830 _ _ _ _ _ _ _ .885 1.031 .168 .939
Wood Thrush - - - + .679 - .602 + - .842 + + .821 .824 + .865
Hermit Thrush 1.011 .774 + + + + - - • - + + - 1.034 .810 + .983
Blue-gray Gnatcatcher + .586 .630 .419 .530 .451 + .173 0.0 + .675 + .555 .690 .439 .649
Golden-crowned Kinglet + + .683 - - + - ■ - - - + .500 .673 + .490 .623
Ruby-crowned Kinglet .850 .797 .770 .681 .598 .562 _ _ ■ _ .685 .557 .410 .832 .745 .715 .821
Cedar Waxwing .579 - - + 0.0 - - - - - - - .370 0.0 - .331
White-eyed Vlreo + + + .486 .580 .474 .4 8 8 .382 .474 .548 .600 .665 .581 .549 .639 .575
Yellow-throated Vireo - - - + . + + + - + + + - .305 .611 + .371
Solitary Vlreo .451 + + - + + - - - - + - .466 .520 .692 .690
Table 8. Continued.
Species
Winter Spring Summer Fall Total
TotalBHb CWS CT BH CWS CT BH CWS CT BH CWS CT BH CWS CT
Red-eyed Vireo _ _ _ .610 .574 .536 .327 .497 .395 + .677 + .488 .591 .455 .542
Black-and-White Warbler - - + - + - - - + + + + + + .536 .660
Prothonotary Warbler - - - .508 .819 .794 .534 .632 .651 .790 + - .687 .841 .864 .827
Swainson's Warbler - - - + + - .393 .257 - + + - .561 .268 - .482
Tennessee Warbler - - - + + + - - . - ■ + + . - 0.0 .429 + .279
Orange-crowned Warbler .614 .802 .685 + _ + _ _ _ + _ .595 .892 .678 .755
northern Parula Warbler - - - .451 .440 .411 .181 .477 .389 .665 .692 .358 .467 .568 .427 .463
Yellow-rumped Warbler .841 .810 1.061 .349 .653 .263 - - - + .271 + .798 .792 .955 .852
Yellow-throated Warbler - - - - - .349 - + .224 - + + - + .259 .395
Pine Warbler + - .651 - - - - - - - - + + - .624 .607
Kentucky Warbler _ _ _ + .690 _ .777 .645 ■ — + _ _ .796 .692 .764
Hooded Warbler + - - .705 .735 - .534 .503 - .839 .394 - .794 .675 - .748
American Redstart - - - + + - .536 + - + + + .447 .662 + .536
Red-winged Blackbird .305 + 1.023 + - 0.0 + - + - - 0.0 .245 + 1.042 1.012
Rusty Blackbird 1.008 - - - - + - - - - - - 1.037 - + 1.055
Common Grackle .922 .631 .853 + + .692 + .911 .927 + + .505 .940 .973 .738 .938
Brown-headed Cowbird + - - .101 + + .257 + 0.0 - - - .130 .693 .349 .325
Summer Tanager - - - + ■ + + .287 + + + + + .236 0.0 0.0 .117
Cardinal 1.083 .946 .930 .973 .991 .902 .820 .687 .637 .850 .830 + .998 .893 .882 .951
American Goldfinch .614 .678 + .367 + - - - - - - - .747 .879 + .910
Rufous-sided Towhee .844 .679 .796 + _ .349 + .962 + + .857 .811 + .864
White-throated Sparrow .967 .944 + 1.098 .760 - - - - - .673 - 1.029 .903 + 1.009
Swamp Sparrow + .591 + + .520 — — — — ■ — — + .538 + .592
aI calculated seasonal and total By values per forest type only when n > 10. A plus (+) indicates 0 < n < 10 and a dash (-) represents n ■* 0. 
I calculated total By only when n ^  25.
bAbbreviations: BH, bottomland hardwood; CWS, cottonwood-willow-sycamore; CT, cypress-tupelo.
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Figure 8. Percent utilization of the three vertical levels (Level 1, 0.0-0.61 m; Level 2, 0.62-7.62 m;
Level 3j 7.63 m) in each of the three main forest overstory types (l = bottomland hardwood,
2 = cottonwood-willow-sycamore, 3 = cypress-tupelo) by the more common birds in the
Atchafalaya River Basin. on
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SPECIES ACCOUNTS
Family ANHINGIDAE
Anhinga (Anhinga anhinga).
The Anhinga occurs throughout the Atchafalaya Basin wherever 
it finds permanent standing bodies of water. A common breeding bird 
in heronries, it has been, recorded during all months of the year. It 
is common during spring, summer, and fall, and rare in winter.
Family AKDEIDAE
Great Blue Heron (Ardea herodias).
Though found in the swamp throughout the year, this species 
is fairly uncommon. I have recorded it flying either over or in BH, 
CWS, and CT, where I have seen it only when water levels were low.
Green Heron (Butorides virescens).
Often overlooked, this secretive heron would appear uncommon 
from the small number of birds recorded. However, it was moderately 
numerous in the Basin, especially in the vicinity of a roost or 
heronry. I have seen Green Herons in all three overstory types and 
have found them in the swamp from April to October.
Little Blue Heron (Florida caerulea).
The Little Blue Heron was the most common breeding heron in 
the Atchafalaya and occurred there throughout the year. Though it
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used all three forest types when they were flooded, I recorded it 
on the woodland study plots only in CT, where it seemed rare. It 
was not commonly seen along bayous or in shallow flooded areas.
Cattle Egret (Buhulcus ibis).
This egret was rarely recorded within the boundaries of the 
Atchafalaya except in heronries, open fields, and on the levees.
They utilized the levees heavily and have been recorded on them 
throughout the year. Numbers peaked in early fall.
Great Egret (Casmerodius albus).
Although commonly seen throughout the year in the swamp, this 
large egret was recorded only in CT on the woodland bird study plots 
and there only sporadically. I saw it in BH and CWS when these 
forest types were flooded.
Snowy Egret (Egretta thula).
Snowy Egrets were rather uncommon in the swamp, although I 
recorded them during all months of the year. Like most of the egrets 
and herons, they were found along bodies of water, in shallows or 
in flooded areas. I did not see them in the forests, though on 
occasion they were seen flying over them.
Louisiana Heron (Hydranassa tricolor).
The Louisiana Heron was a fairly common breeding bird in the 
Basin and was found there during all months of the year. Though it 
was never recorded in the forests, many were sighted flying over all 
forest types during aerial surveys.
Yellow-crowned Night Heron (Nyctanassa violacea).
I recorded this species within the Basin from February 
through October. It occurred on the bird study plots in all 
habitats when water was present, but CT was preferred. Unlike the 
other herons or egrets, the Yellow-crowned Night Heron does not 
usually nest in mixed-species heronries. Rather, it established 
small isolated colonies, which are often within the forest and may 
or may not be close to water. The primarily nocturnal feeding 
habits of the species account for the low numbers recorded during 
censuses.
Family CICONIIDAE
Wood Stork (Mycteria americana).
Wood Storks entered the Atchafalaya in early June and 
remained there in good numbers until early October. They were not 
confined to any one area in their travels throughout the Basin in 
search of food. They are not known to breed currently in the swamp.
Family THRESKIORNITHIDAE
White Ibis (Eudocimus albus).
I recorded this species in all habitats in the Basin and 
during all months of the year. On the woodland bird study plots,
I found it in BH and CT only. I observed a flock of 175 feeding on 
the flooded forest floor of one BH plot in September, the only time 
I observed this species in that forest type. It was seemingly 
numerous, but at the same time, irregularly recorded.
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Comments on the families Anhingidae, Ardeidae,
Ciconiidae and Threskiornithidae
My study was not designed to examine the coexistence 
mechanisms of the members of these familiesj rather my collected data 
bearing on this subject were merely incidental to the other phases of 
the work. Species and their numbers recorded on woodland bird study 
plots are summarized in Table 4. Other information regarding them 
can be found in Appendix 1.
Family ANATIDAE
Wood Duck (Aix sponsa).
The Wood Duck occurred in all three main forest overstory 
types, but CT was decidedly the preferred habitat. In CT, I noted 
it rarely to uncommonly in all months except in September and 
November when I failed to record it, and in October and March when I 
found it commonly. BH was next in order of preference. It was found 
there when parts of the forest were flooded. I frequently flushed 
this species from the water, but many sightings were of birds perched, 
usually very high in cypress trees. The Wood Duck was the only 
species of waterfowl regularly using all forest types in the 
Atchafalaya.
Lesser Scaup (Aythya affinis).
Although the Lesser Scaup was a bird of open water, I 
sighted a small flock of eight feeding within one of my CT plots in
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February 197^ +• I did not record the species at any other time in 
the bird study plots.
Family CATHARTIDAE
Turkey Vulture (Cathartes aura).
Turkey Vultures occurred throughout the swamp during all 
months of the year. They predominantly utilized levees, BH, and 
open fields when searching for food, but none of these were preferred 
over the other. Their high Bji reflects how uniformly distributed 
they were between the habitats censused. They were common in winter, 
spring, and fall, and uncommon in summer.
Black Vulture (Coragyps atratus).
I recorded Black Vultures in all habitats censused, and 
during all months of the year. I most often encountered them on or 
over the levees, but BH was nearly equal in importance to them. They 
were not as evenly distributed as Turkey Vultures (% of I.O87 vs 
Bh of 1.1+07 for Turkey Vultures). This species was common in late 
winter and throughout the spring, rare to uncommon in July and 
August, and uncommon for the remainder of the year.
Family ACCIPITRIDAE
Swallow-tailed Kite (Elanoides forficatus).
The Swallow-tailed Kite is not positively known to breed in 
Louisiana even though it is recorded throughout the nesting season 
in the state and individuals have been seen carrying nesting material.
Table 9* Number of diurnal raptors recorded in five habitats on road counts along levees 
within and bordering the Atchafalaya River Basin (number/km?).
, bh CWS CT OpenField Levee
Turkey Vulture 2.98 0.59 0.58 2.78 3.27
31ack Vulture 5.28 0.27 0.10 1.85 7.12
Swallow-tailed Kite 0.33 0.1*1* - 0.31 0.1*2
Mississippi Kite l*. 89 1*.96 0.1*8 3.78 ll*.7^
Sharp-shinned Hawk 0.01 • - 0.17
Cooper's Hawk 0.01 - - - -
Red-tailed Hawk 0.58 0.15 0.19 1.65 0.50
Red- shouldered Hawk 1.83 1.23 0.29 0.33 1.17
Broad-winged Hawk 0.1*0 0.1*1* 0.09 1.1*2
Buteo sp. 0.25 0.27 0.10 0.09 0.17
Marsh Hawk 0.03 - - 0.17 -
Osprey - 0.03 - - - -
American Kestrel 0.09 0.23 - 0.58 9.30
Total 16.68 8.60 1.7b 11.62 38.28
Table 10. Mean number of diurnal raptors recorded monthly on road counts along levees within and bordering
the Atchafalaya River Basin.
Species
Jan.
n=3
Feb.
n=2
March
n=2
April
n=2
May
n=2
June
n=2
July
n=3
Aug.
n=U
Sept.
n=k
Oct.
n=3
Nov.
n=3
Dec.
n=3
Turkey Vulture 23.7 5*f.5 20.0 12.5 3 .0 13.0 5 .7 9.8 11.2 21.7 llf.3 21.7
Black Vulture Hf.O 71.5 lflf.5 ^3.5 33.0 20.0 3 .0 0.8 11.5 12.3 5 .7 17.3
Swallow-tailed Kite - - - - 1 .5 1.0 17.3 If.5 0.2 - - -
Mississippi Kite - - - - 71.0 9^.5 101.3 138.2 llf.O ■ - - ■ -
Sharp-shinned Hawk - _ _ _ — — _ — 0 .7 0 .3
Cooper's Hawk - - - - - - - 0.2 - - - -
Red-tailed Hawk 17.0 15.5 Ilf. 5 0 .5 0 .5 0 .5 0.3 0 .5 0 .5 2.0 3.3 13.7
Red-shouldered Hawk 11.0 7.5 10.5 5.0 8.5 7.5 9.7 3.8 6 .5 10.7 5.7 llf. 3
Broad-winged Hawk «. — — 8 .0 1.0 1.3 If.5 10.0 3.7
Buteo sp. 0 .7 - 0.5 3.0 - 1.5 2 .0 3.8 3.5 0.7 0.7 0.3
Marsh Hawk 1 .0 0 .5 - - - - - - - 1.3 2.3 0.3
Osprey - - - - 0.5 - - - - 0.3 - -
American Kestrel iif.7 9.0 7.0 3.5 - - - - 0.5 1.7 18.0 16.0
Total 32.1 158.5 97.0 76.0 118.0 139.0 iif0.6 166.1 57.9 55.1 50.3 83.6
It was present in the Basin from April through September and I 
found it in all habitats except CT. Though the road counts 
indicated that it was fairly evenly distributed between the 
remaining four habitats censused, my additional sightings of this 
species in the swamp were confined to CWS. This kite is frequently 
overlooked by observers because it regularly soars near midday at 
heights exceeding 500 m, where it appears only as a tiny dot in the 
sky. Peak numbers apparently occur during July and August.
Mississippi Kite (ictinia mississippiensis).
Mississippi Kites are without question the easiest of the 
birds of prey to assay numerically. They are predominantly aerial 
feeders and thus are easy to detect from the ground. My road counts 
would indicate that this species prefers the levee above all other 
habitats, with CWS and BH next in order of preference. Within the 
Basin, however, I saw them abundantly over CWS, commonly over 
cleared areas, but rarely over BH and CT. On the bird study plots,
I observed Ik birds, all in CWS. Though I have recorded the species 
from April through September, most of the birds arrive from the 
wintering grounds in mid-May. The road counts were lowest in May 
and gradually increased until the peak which was reached in early 
August. I believe this peak was attained not so much because young 
of the year enter the ranks of those recorded, but because both 
members of a pair were feeding and thus became visible. By the end 
of August or early September, most Mississippi Kites have already 
migrated south.
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Sharp-shinned Hawk (Accipiter striatus).
This small hawk is apparently rare in the Atchafalaya Basin.
I saw only four birds during my study, all of them sighted during 
fall migration.
Cooper's Hawk (Accipiter cooperii).
On 30 August 1976, I sighted the only individual of this 
species I recorded in the Basin. The Cooper's Hawk is not extremely 
uncommon in the upland areas of the eastern part of Louisiana. It 
could possibly occur more often in the northernmost part of the 
Atchafalaya where the bottomland forests give way to drier, more 
uplandlike hardwood forests.
Red-tailed Hawk (Buteo jamaicensis).
I sighted Red-tailed Hawks during every month of the year in 
the Atchafalaya Basin. Though I saw adults during summer, I have 
no direct evidence that they nested in the area. Peak numbers 
occurred from late November through March. Their preferred foraging 
habitats were open field situations, which they frequently soar over 
and perch on telephone poles or dead trees. They were commonly 
recorded in association with BH, but I do not believe they forage 
within this forest type.
Red-shouldered Hawk (Buteo lineatus).
This hawk is a common year-round resident in the swamp. Road 
counts and aerial surveys were unsatisfactory for proper censusing of 
this species because of its preference for forest habitats. The road
counts indicated that BH was used most by this species, with CWS and 
levee next in order. According to the road counts data, CT was 
least important to the birds, but I attribute this suggestion to the 
relatively small amount of CT sampled. The aerial surveys gave a 
clearer picture of the habitat preference of this species. These 
surveys revealed CT as most used and BH and CWS as next in descending 
order of preference. Since no Red-shouldered Hawks were sighted 
from the air in August, a time when this species was common in the 
swamp, I have no confidence in the number recorded during other 
flights. The abundance and habitat preferences of this raptor were 
most accurately obtained on the woodland bird study plots. On 
them, BH was preferred, with CT second, and CWS third. In BH their 
numbers fluctuated between 1 - k birds per ^0 ha per month during 
all months except June. Ninety-nine percent of all birds recorded 
were in the upper level of the canopy. This percentage yielded the 
lowest By value for any species in the Atchafalaya forests.
Broad-winged Hawk (Buteo platypterus).
Broad-winged Hawks were most often sighted in the swamp 
during spring and fall migrations. Though the road counts indicated 
that they prefer the levee habitat over others (CWS was second), my 
experience with this species during the breeding season did not 
support this finding. Rather, I found this species always associated 
with CWS. The relatively low Bjj value reflects the confinement of 
the bird to just a few of the habitats available. It was rare in the 
Basin, except as a migrant.
Marsh Hawk (Circus cyaneus).
I sighted the Marsh Hawk on road counts from October to 
February. It was never common and was almost always seen foraging 
low over open fields. I never saw this species within the Basin 
away from open fields.
Family PANDIQNIDAE
Osprey (Pandion haliaetus).
Ospreys were rarely recorded within the swamp. This fact is 
somewhat puzzling to me since there are numerous ideal places for 
them to nest and forage. I sighted individuals in May, October, and 
December.
Family FAIflQNIDAE
American Kestrel (Falco sparverius).
This small falcon occurred in the Basin from late August to 
mid-April, with greatest numbers during November, December, and 
January. Though I saw a few individuals within the swamp, the vast 
majority of the birds used the levees and open fields for foraging.
Comments on the Families Cathartidae, Accipitridae, 
Pandionidae and Falconidae
The results of the road counts (Table 9) indicated that per 
km2, more raptors use the levees than all the other four habitats 
combined. In my opinion, this figure is grossly biased for these
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reasons: l) the census took place from the levee, which was thus
the closest habitat censused; 2) the visibility on the levee was 
unobstructed by trees and other vegetation and thus all or nearly all 
birds present could easily be detected; 3) the amount of levee sampled 
was l/7 to 1/5 the area sampled in BH, CWS, or open field, but, at 
the same time, it was under constant surveillance during the road 
counts; k) many forest species, such as the Red-shouldered Hawk, 
were sighted flying across the levee from one forest to another and, 
thus, were recorded as using the levee because they were first noted 
there. Compounded, these reasons partially explain the false 
popularity of the levee.
Of the 12 species of raptors recorded in the swamp, k (Sharp- 
shinned Hawk, Cooper's Hawk, Marsh Hawk, and Osprey) were sufficiently 
rare that a discussion of coexistence mechanisms involving them 
would be meaningless. The remaining 8 species sort into U distinct 
feeding groups: the vultures, the kites, the buteos, and the kestrel.
The vultures are separated from the other species since they feed 
almost exclusively on carrion. The niche overlap values (Table 11) 
for the two vulture species indicate that they are competing 
directly with one another for space and time. Competition between 
them is probably reduced through differences in behavior and in food 
consumed. The Mississippi Kite and the Swallow-tailed Kite, both 
aerial feeders, overlap marginally in time but greatly in habitat. 
Differences in size, foods acquired, and feeding behavior probably 
reduce competition between them. Feeding mainly on small to medium-
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sized vertebrates, the buteos seldom compete directly with other 
raptors. They can easily be sorted. Broad-winged Hawks do not 
overlap temporally with either the Red-tailed or Red-shouldered 
Hawks to any appreciable degree. The Red-shouldered Hawk, though 
sharing a moderately high temporal overlap with the Red-tailed Hawk, 
overlaps little in habitat (Cjj = 0.^93) with it. In the Atchafalaya, 
the American Kestrel probably does not compete with any species to 
any major degree. However, some overlap for food is possible with 
the buteos, perhaps with the Loggerhead Shrike (Lanius ludovicianus) 
and maybe even with the Cattle jEgret.
Family PHASIANIDAE
Bobwhite (Colinus virginianus).
This species was irregularly and rarely recorded in BH only.
Family MELEAGRIDIDAE
Turkey (Meleagris gallopavo).
I noted numerous tracks of this elusive bird in BH (plot 
number 1-3), but I saw it only once, a group of 6 birds. It was 
introduced into the Atchafalaya in 1962 on the Lottie Wildlife 
Management area. Turkeys are fairly common in the bottomland hardwood 
forests contained within this management area or near it.
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Family SCOLOPACIDAE
American Woodcock (Philohela minor).
This species occurred within the Atchafalaya from late fall 
through late winter. I recorded it in BH (preferred) and CWS. It 
was rare to uncommon in these forest types and was not sighted or 
heard in CT.
Family COLUMBIDAE
Mourning Dove (Zenaida macroura).
Mourning Doves were recorded in BH rarely and in CWS only 
once. They are fairly common along roads and in agricultural areas 
within the Basin.
Family CUCULIDAE
Yellow-hilled Cuckoo (Coccyzus americanus).
This cuckoo was recorded in the swamp from April to early 
November. It was uncommon to common in BH (the preferred forest 
type) and in CWS and rare to uncommon in CT. The overall Bjj value 
reflects somewhat generalized habitat requirements. Seasonally, it 
was most generalized in the spring (B^  = O.991) and became more 
specialized during fall (Bjj = O.766). The difference in the 
population size between months (or seasons), habitats, and month 
(or season) by habitat were highly significant. Mast (96$) of the 
birds sighted in all forest types were in Level 3> the canopy of the
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forest. The low By value of 0.188 and the little variation in By 
between habitats and seasons demonstrates that it was specialized 
for this position in the forest. This species had no obvious 
competitors in the swanrp.
Family STRIGIDAE
Screech Owl (Otus asio).
On the owl surveys, Screech Owls were noted uncommonly in 
CWS, rarely in BH, and once in CT in April. On the woodland bird 
study plots, I recorded them during every month except February and 
December. They were rare to uncommon in CWS, rare in BH, and never 
encountered in CT. Results of both surveys show CWS to be decidedly 
the preferred forest type.
Great Horned Owl (Bubo virginianus).
I heard only one individual of this species during the 
entire study. This record was obtained in CT on 30 March 1975*
Barred Owl (Strix varia).
The Barred Owl is an abundant resident in all forest types in 
the swanrp. The results of the owl surveys, are summarized in Table 12. 
Differences in the populations between months, habitats, and month by 
habitat combinations were highly significant. Though no forest type 
was preferred, more birds were recorded per km^ and with greater 
frequency in CT than in either BH or CWS, which were about equally 
used. The number of owls per km2 fluctuated between 1.9 and 5*0 in
Table 12. Summary of Barred Owl surveys conducted in the three main forest overstory types in the 
Atchafalaya River Basin (January 1974 - May 1975)•
January February March April May.74 ,7j,. ,75 ,71± • ,7^ t?5- ,7^
Bottomland Hardwood (l8 stops) 
Total 12 a 84 23 49 28 77 52 66 64
Ho./stop13 No 2 .0 k.9 1.9 2.9 2.5 4.3 4.3 3.7 5.8
No./km2 Data 1.3 k.7 1.3 2.7 1.6 4.3 2.9 3.7 3.6
Freq. of occurrence 66.7 9k.k 66.7 94.4 61.1 100.0 66.7 100.0 61.1
Cottonwood-Willow-Sycamore (19 stops) 
Total k2 32 kk 43 40 62 82 59 38
No./stop No 3.0 2.7 2 .8 2.5 2.5 3.3 4.3 3 .7 2.7
No./km,2 Data 2.2 1.7 2.3 2 .3 2.1 3.3 4.3 3 .1 2.0
Freq. of occurrence % 73.7 63.2 84.2 89.5 84.2 100.0 100.0 84.2 73-7
Cypress-Tupelo (20 stops)
Total 8U 56 56 83 83 96 72 67 66 72
No./stop 4.2 3.5 2.9 4.2 4.4 5.1 4.2 3.5 3.9 4.2
No./km? 4.2 2.8 2.8 4.2 4.2 4.8 3.6 3.4 3.3 3.6
Freq. of occurrence % 100.0 80.0 95.0 100.0 95.0 95.0 85.0 95.0 85.0 85.0
Total (57 stops)
Total 84a 110a 172 150 175 164 211 201 191 174
No./stop k.20 3.06 3.58 3.12 3.30 3.57 3.91 4.02 3.75 4.14
No./km^ 4.20 2.29 3.02 2.63 3.07 2.88 3.70 3.53 3.35 3.05
Freq. of occurrence $ 100.00 75.00 84.20 84.20 93.00 80.70 94.70 87.70 89.50 73.70
Bh - 1.052 1.017 0.993 1.065 0.982 1.093 1.086 1.097 1.066
ooo
Table 12. Continued
- June
’74
July
t74
Aug. 
»7b
Sept.
’74
Oct.
'7b
Nov.
*74
Dec.
"!W Total
Bottomland Hardwood (l8 stops) 
Total 49 63 55 45 32 32 28
(288 stops) 
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No./stop 2.9 3.9 3.9 3.0 2.5 2.7 2.2 3.42
No./km2 2.7 3.5 3.1 2.5 1 .8 1 .8 1 .6 2.64
Freq. of occurrence $ 94.4 88.9 77.8 83.3 72.2 66.7 72.2 77.10
Cottonwood-Willow-Sycamore (19 stops) 
Total 72 64 34 b2 78 70 18
(304 stops) 
820
No./stop 4.0 3.6 2.b 3.0 4.3 3.9 2 .0 3.25
No./km2 -3.8 3.4 1.8 2.2 4.1 3.7 0.9 2.70
Freq. of occurrence $ 9b.7 9^.7 73.7 73.7 9^.7 9^.7 47.4 82.90
Cypress-Tupelo (20 stops) 
Total 66 37 52 75 99 67 48
(340 stops)
1179
No./stop 3.7 2.2 2.9 3.9 5.5 3.9 2.8 3.84
No./km2 3.3 1.9 2.6 3.8 5.0 3.b 2.4 3.47
Freq. of occurrence % 90.0 85.0 90.0 95.0 90.0 85.0 85.0 90.30
Total (57 stops) 
Total 187 16b i4i 162 209 169 94
(932 stops) 
2758
No./stop 3.53 3.22 3.07 3.38 4.27 3.60 2.4l 3.53
No./km2 3.28 2.88 2.b7 2.84 3.67 2.96 1.65 2.96
Freq. of occurrence $ 93.00 89.50 80.70 84.20 86.00 82.50 68.40 83.80
Bh 1.089 1*065 .. 1,P75_.._ 1.070 1.022 1.056 1.027 ...1.P9Q ,
aBottomland hardwood for January 1975 is based on 9 stops; totals for January 197*+ and 1975 are based on 
20 and 48 stops respectively.
"DNo./stop = number of birds recorded divided by number of stops in which owls were noted.
Percentage of stops in which owls were noted.
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CT, 1.3 and 1+.7 in BH, and 0.9 and 1+.3 in CWS. The high frequency of 
occurrence (83.8$) for the total survey reflects how evenly and 
abundantly these birds are distributed within the Atchafalaya.
On the bird study plots, CT was also found to be most 
utilized by this cwl with BH second and CWS third in importance. 
Differences in the population among the habitats were highly 
significant. Compared, to the owl survey, very few birds were 
recorded in CWS. The reason for this discrepancy might be that two 
CWS study plots were located on relatively high, dry spoil banks 
along the main channel and may not have been suitable for the owls.
The average number per km2 of owls recorded in the study plots, 
compared to the owl survey, was much greater in CT (12.5 vs 3*^ 7) 
and in BH (7.3 vs 2.7), but lower in CWS (1.7 vs 2.6^ ). I have no 
way of judging which method was more accurate, but I think that both 
detected fewer birds than were actually present. Peak numbers were 
reached in late spring to early summer when young of the year 
contributed to the counts.
The total number of birds per month in the owl surveys 
fluctuated from a low of 9^ in. December 197^ "to a high of 211 in 
April 197^ and averaged 170.1. Most of the totals did not vary 
greatly around this mean but the totals for each forest type did 
vary greatly. These fluctuations seemed to have a definite pattern.
As the total for one habitat decreased, the total for another 
increased accordingly so that the overall total remained somewhat the 
same. A good example occurred during the months of February, March,
and April, 1974. In BH in February, owl numbers were high, but 
during the next month they dropped considerably. In CT, the 
pattern was reversed, low population in February, high in March.
In CWS, the numbers remained essentially unchanged. In April, the 
birds were evenly distributed between the three forest types. This 
pattern suggests that the birds may have moved between the forest 
types to exploit local food abundance. I have no other evidence 
that these movements take place, but they could easily be documented 
or disproven by a radio telemetry study of these owls.
Highest %  values on the bird study plots were attained in 
spring and fall, when the number of owls was highest. Thus possibly 
with increasing population pressure, they were forced to become more 
generalized in their habitat requirements. The BH values on the owl 
surveys did not vary much from month to month. They portrayed the 
Barred Owl as having stable, generalized habitat requirements.
Comments on the Family Strigidae
The three species of owls clearly differ enough in size to 
eliminate all or most competition between them. The seemingly 
accidental occurrence of the Great Horned Owl immediately removes 
it from discussion of its coexistence mechanisms. In addition to 
the drastic difference in size between the Barred Owl and Screech 
Owl, the two overlap in habitat (CH = 0.514) only marginally. The 
Barred Owl would thus appear to lack competitors. It does not, 
however, since the Red-shouldered Hawk is about the same size, feeds
on similar prey, and overlaps considerably with it in habitat (Ch = 
0.877). The two are temporally isolated each day, but some overlap 
in activity periods occurs in early to mid-morning and in mid to late 
afternoon. The Barred Owl has the distinct advantage over the hawk 
of utilizing these daylight hours in addition to all hours of 
darkness. The Red-shouldered Hawks seem to respond to this pressure, 
not by month to month (Crj = 0.722) isolation or by habitat, food, or 
vertical-level specialization, but by restricting their population 
size. For every Red-shouldered Hawk found on the woodland bird 
study plots, 2.1*6 Barred.Owls were recorded. To test the foregoing 
hypothesis, I would suggest a detailed study of the intraspecific 
and interspecific interactions of these two species. Of all the 
possible combinations of species that could be used to study and 
test competition and niche theories, I think this pair would yield 
the highest return.
Family CAPRIMULGIDAE
Chuck-wills-widow (Caprimulgus carolinensis)^
I recorded two individuals of this species in CWS in August. 
They apparently only pass through the Basin during migration.
Whip-poor-will (Caprimulgus vociferus).
The Whip-poor-will occurs only accidentally in the 
Atchafalaya. I recorded a single bird in BH on 11 March 197^ *
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Family TROCHILIDAE
Ruby-throated. Hummingbird (Archilochus colubris).
This species occurred in the Atchafalaya from April to 
September. It was rare in BH and CWS and rare to uncommon in CT.
Family PICIDAE
Common Flicker (Colaptes auratus).
I recorded the Common Flicker from July to March in the 
forests. It was uncommon to common in BH and CWS (neither habitat 
was preferred) and uncommon in CT. At the end of March, this 
species apparently leaves the forest.types, but can still be seen 
regularly along the central levee in forest edge conditions. Perhaps 
the birds that were sighted in my woodland study plots were winter 
visitors. As early as July, a few flickers reentered CWS but no 
other habitat. Highest numbers were attained in November and 
December. The extremely high Bjj value (1.039) reflects very 
generalized habitat requirements. This index did not vary much 
seasonally. A Bg value for summer could not be calculated, since 
flickers were not recorded in the forests during May and June. 
However, during the middle and late summer (July and August) they 
apparently became habitat specialists. Differences between 
overstory types in vertical levels used were highly significant. The 
By values changed from a somewhat generalized state for BH (By = 
O.778) to a medium condition in CWS (By = 0.1+71), and finally to a
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specialized position in CT (By = 0.333). The flicker was basically 
a bird of the mid to upper canopy, but occasionally foraged on the 
ground.
Pileated Woodpecker (Dryocopus pileatus).
Pileated Woodpeckers were rare to uncommon in the Atchafalaya 
during all months and in all forest types. Changes in the 
population between habitats were highly significant when measured 
monthly but were not significant when compared seasonally. They 
had generalized habitat requirements (% = I.096). Ninety percent 
of all birds noted were in Level 3 in the forest. They were 
specialized vertically in BH and CT, but tended toward a generalized 
condition in CWS.
Red-bellied Woodpecker (Melanerpes carolinus).
Found in the swamp throughout the year in all forest types, 
this woodpecker was common to abundant in BH (the preferred forest 
type) and uncommon to common in CWS and CT. The Bfj value for this 
species reflected a broad use of all habitats and changed little 
seasonally. Height recorded and By values did not change signifi­
cantly seasonally or between habitats. Red-bellied Woodpeckers 
were moderately specialized in vertical use of the forest (By =
0.505).
Red-headed Woodpecker (Melanerpes erythrocephalus).
This species was recorded in BH only and there irregularly 
and rarely.
Yellow-bellied Sapsucker (Sphyrapicus varius).
Yellow-bellied Sapsuckers arrived in the swamp in October 
and remained there through March. They were abundant in BH, the 
preferred forest type (except in March when they were uncommon), 
uncommon to common in CWS, and rare to uncommon in CT. This species 
was only marginally generalized in both habitat (% = 0.792) and 
vertical level (By = O.676) requirements. I noted little difference 
between the three overstory types in the average heights recorded 
and in the average frequency of vertical levels used. However, 
differences in number of birds using the levels for all analysis of 
variance interactions were highly significant.
Hairy Woodpecker (Picoides villosus).
Occurring during all months of the year* in the swamp, this 
species was rare to uncommon in BH and CWS (neither is preferred) 
and was rare in CT. Overall, it was generalized in habitat 
requirements (% = 0.9^2) and this condition was maintained in 
winter and spring. However, during the stammer and fall, it became 
more specialized and used essentially BH and CWS only. The Hairy 
Woodpecker confined most of its activity to Level 3 in  bhe forest 
and was, therefore, rather specialized in By. The difference 
between habitats in the frequencies with which Levels 2 and 3 were 
used was slight.
Downy Woodpecker (Picoides pubescens).
This woodpecker is essentially a carbon copy of the Hairy 
Woodpecker except that it is smaller. It differed from the Hairy
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in abundance (uncommon to common in BH and CWS and rare to uncommon 
in CT) and in the changes of B^ seasonally. Downy Woodpeckers were 
habitat generalists in summer and fall but became a little more 
specialized in the winter and spring.
Comments on the Family Picidae
The woodpeckers as a group are generally more abundant in 
fall and winter. This is reflected in the relatively high temporal 
overlap values (Table 13) for all species combinations. They all 
use about the same levels in the forests (Cy ranges from O.907 to 
0.999) and all have similar habitat requirements (Ch 0.722 to 
O.999). These three measures of overlap thus do not explain how 
these species coexist. The Red-headed Woodpecker was only 
accidentally recorded so it can be eliminated from further 
discussion. The remaining six species probably vary enough in body 
size, weight, and foraging behavior to overlap little in foods 
consumed. Because of its size, the Pileated Woodpecker probably 
occupies a feeding niche that isolates it from the other species. The 
sapsucker and the flicker do not occur in the forests during the late 
spring and summer; thus competition between them and the Red-bellied, 
Hairy, and Downy Woodpeckers would be absent during the critical 
breeding season. During the winter, the mechanisms that prevent 
^competition are vague but probably include different feeding zones
I
or foods utilized. Of all the species pairs, the Downy and Hairy 
Woodpeckers overlap most temporally, vertically, and in habitat.
Table 13. Habitat, vertical, and temporal niche overlap (Ch , Cy, Cj)
for woodpeckers recorded in the three main forest overstory
types in the Atchafalaya River Basin.
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But body and bill size of these two species differs greatly.
Apparently, the Hairy Woodpecker can feed on grubs buried deep 
within wood that the Downy cannot reach (Lawrence 1966).
The seasonal change in competitive environment between 
habitats is accompanied by some alteration in the resources used by 
a species. In my study, the Bg values for all species remained about 
the same seasonally except for the Hairy and Downy Woodpeckers. In 
winter and spring, the Hairy Woodpecker became more generalized in 
its habitat tolerance, while the Downy became slightly more 
specialized. The increased generalization of the Hairy Woodpecker 
was unexpected because I thought it would become more specialized 
in the presence of new potential competitors, the Common Flicker 
and the Yellow-bellied Sapsucker, and the increased numbers of 
Red-bellied Woodpeckers. Apparently the Hairy Woodpecker expanded 
its habitat use by frequenting CT more commonly to avoid the 
increased pressures of competition in BH and CWS where the two winter 
visitors are abundant. The increased specialization of the Downy 
Woodpecker was probably a response to the expanding habitat 
requirements of the Hairy Woodpecker.
Family TYRAHNIDAE
Great Crested Flycatcher (Efiriarchus crinitus).
Great Crested Flycatchers arrived in the Atchafalaya in 
April and departed in early fall. They occurred primarily in BH and 
CWS, where they were usually uncommon. I found two birds in CT in
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August, the only ones sighted in that forest type. This flycatcher 
was somewhat habitat specialized since it almost never used CT, but 
it was evenly distributed in BH and CWS. Mast of the birds (96$) 
occurred in Level 3 in BH; fewer of the birds in CWS (68$) used this 
level. The widely spaced By values for these habitats emphasize how 
differently the overstory types were vised by this species. All 
differences in number of birds monthly, seasonally, and between 
habitats, were highly significant.
Eastern Phoebe (Sayornis phoebe).
I recorded the Eastern Phoebe in the Atchafalaya from October 
to April. It preferred CT, where it was uncommon to common. In BH, 
it was rare to uncommon. This species was visually seen near water; 
this fact explains why in the driest of the over story types sampled, 
CWS, it was rare. It had somewhat generalized habitat requirements 
(Bjj= 0.828). The phoebe occurred in Level 2 primarily, but did use 
both Level 1 and Level 3 regularly. Their vertical distribution 
within habitats was rather generalized (By = 1.007).
Acadian Flycatcher (Bnpidonax virescens).
Sighted in the Basin from April to October, this flycatcher 
was common to abundant in BH (the preferred forest type) and CT, and 
generally uncommon in CWS. The population was highest from May 
through August. The habitat requirements of this species were 
somewhat generalized (B^  = 0.857) and were maintained seasonally. 
However, in the fall it became somewhat more restricted in habitat
use, since only one bird was sighted in CWS then. In vertical 
distribution, it was moderately specialized (By = O.60U) with 
7^  percent of all birds noted in Level 2. Between forest types, 
little difference existed in the percentage of birds utilizing the 
three levels. By values did change somewhat between habitats and 
indicated that the birds were more specialized in CT than in either 
BH or CWS.
Eastern Wood Pewee (Contopus virens).
The Eastern Wood Pewee was rare to uncommon in BH where I 
recorded it from May to October (excluding September). In CWS and 
CT, I sighted it rarely only in September probably when migrating.
Comments on the Family Tyrannidae
Of the four species of flycatchers certainly identified in 
the swamp, only three were sufficiently numerous to warrant discus­
sion. These three (Great Crested Flycatcher, Eastern Phoebe, and 
Acadian Flycatcher) are easily sorted ecologically. The Eastern 
Phoebe did not compete with the other two temporally (see Table lU). 
The Great Crested Flycatcher, a bird, of the upper canopy, did not 
overlap vertically (Cy = 0.286) with the Acadian Flycatcher, a bird 
of the understory. During migration, several other species of the 
genus Empidonax passed through the Basin. I based my identification 
of these birds solely on their subtle visual field marks; thus, I 
have not included them in this report. The species probably were 
the Yellow-bellied Flycatcher (Empidonax flaviventris), Willow
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Flycatcher (Bnpidonax traillil), and Least Flycatcher (Bnpidonax 
minimus). Since these species occur in the Atchafalaya only during 
migration, competition among them and with the Acadian Flycatcher is 
limited to those periods.
Family CORVIDAE
Blue Jay (Cyanocitta cristata).
The Blue Jay was uncommon to common in BH (the preferred 
habitat) and CWS during all months of the year. In CT, I recorded 
it irregularly and rarely. Its habitat requirements in the swamp 
were moderately specialized in winter and fall, but more generalized 
in spring and summer. Blue Jays were predominantly (83$) seen in 
Level 3> but occasionally noted on the ground in BH. Their use of 
vertical levels differed little between BH and CWS.
Common Crow (Corvus brachyrhynchos).
I recorded Common Crows irregularly in all three forest 
types. They were normally sighted in small groups or individually, 
but on one occasion in CWS, a flock of 100 landed on one of my 
study plots. Though numbers were highest in CWS, the birds were 
more frequently encountered in BH and I believe that the latter 
habitat was preferred. Ifost of their activities (97$) were 
confined to Level 3.
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Family PARIDAE
Carolina Chickadee (Parus carolinensis).
This species was common to abundant in all forest types 
sampled in the Basin. Monthly and seasonal differences in abundance 
were highly significant. The population was lowest in spring and 
summer. No habitat was preferred, but differences between habitats 
were significant when measured monthly. Chickadees had a very high 
Bh value with little change seasonally. These values reflect 
generalized habitat requirements for the species. It utilized both 
Levels 2 and 3 about equally overall. In CWS, it was more general­
ized in its usage of the vertical levels than in either BH or CT. 
Seasonal differences between habitats in height and By values were 
not significant.
Tufted Titmouse (Parus bicolor).
I recorded the Tufted Titmouse in all forest types in all 
months. It was common to abundant in BH and CWS and uncommon to 
common in CT. Differences in the populations seasonally and 
between forest types were significant and highly significant 
respectively. %  values remained unchanged seasonally and thereby 
demonstrated the stability and evenness with which this species 
used all forest types. In vertical distribution, the titmouse was 
somewhat specialized, using Level 3 predominantly (73$)- It was 
slightly more generalized vertically in CWS than in the other forest 
types, but differences in By values and relative height in the forest 
seasonally and between overstory types were not significant.
Comments on the Family Paridae
The two species of this family overlap considerably (see 
Table 1U) in all statistics measured. However the Carolina 
Chickadee was the more common of the two species and at the same 
time was more generalized in its within- and between-habitat 
requirements. Competition between them is probably reduced by 
using slightly different foods or different foraging locations or 
strategies to obtain food. The two also differ appreciably in size. 
During the non-breeding season, they play a dominant role in the 
formation and maintenance of mixed species flocks.
Family CERTHIIDAE
Brown Creeper (Certhia familiaris).
I noted the Brown Creeper in CT from October to April, 
excluding March but only rarely. I found it once in BH in March 
and once in CWS in October.
Family TROGIODYTIDAE
House Wren (Troglodytes aedon).
I recorded the House Wren once in both CWS and CT in 
February. I did not hear or see it in BH.
Winter Wren (Troglodytes troglodytes).
The Winter Wren occurred rarely to uncommonly in BH from 
November to March. In CWS, it was uncommon and recorded only during
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December and January; and in CT, it was rare and noted only in 
January and February. This wren was predominantly found (60$) on or 
near the forest floor and was rarely seen above five meters.
Carolina Wren (Thryothorus ludovicianus).
Found in all forest types during all months of the year, the 
Carolina Wren was abundant in BH and CWS, and uncommon to common in 
CT. Though no forest type was preferred, differences in numbers 
monthly and between the types were highly significant. Seasonal 
changes in Bn varied little, but in winter this wren became slightly 
more generalized in its habitat requirements. Changes in By season­
ally and between forest types were not significant. This latter 
finding seems somewhat strange since the difference in By between 
habitats is marked. The species is generalized in its vertical use 
of the forest in BH (By = 0.807), intermediate (By = 0.733) in CWS, 
and somewhat specialized (By = 0.58^) in CT. The Carolina Wren is 
predominantly (73$) a bird of the under story vegetation.
Comments on the Family Troglodytidae
The Carolina Wren and the Winter Wren overlap only marginally 
(Cy = O.765) in vertical use of the forest and only during winter 
temporally. Both the Winter Wren and House Wren occurred so rarely 
that they would probably not compete with the Carolina even if they 
used the forests similarly. The more generalized habitat tolerance 
of the Carolina Wren in winter was probably a response to the
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severity of that season related to food availability and not to 
changes in the competitive environment.
Family MIMIDAE
Mockingbird (Mimas polyglottos).
The Mockingbird was recorded only in BH and only in October 
and from January to March.
Gray Catbird (Dumetella carolinensis).
This species was common to abundant in BH and CWS in 
October during the peak of the fall migration, but it was rare to 
uncommon in September and from November to April in those forest 
types. I did not see it in CT. Seasonally, Bg did not vary much.
In BH, it was more generalized in its vertical tolerance than in CWS. 
It used the understory vegetation predominantly (5U$).
Brown Thrasher (Toxostoma rufum).
The Brown Thrasher occurred in BH (the preferred forest) 
abundantly during the fall migration in October, and from January 
through March, and commonly during November, December, and April but 
rarely in July and September. In CWS, it was common in October and 
rare to uncommon from January to April. I noted two birds in CT 
during October. I have no explanation why the Brown Thrasher leaves 
the forests in the Basin during the warmer months of the year. It 
remains common in forest edges and in residential areas in Louisiana 
during those months. Possibly, winter visitors have different habitat
requirements than the resident birds. This species was principally 
(58$) found in the understory vegetation, but it commonly entered 
both Levels 1 and 3. Seasonally and between BH and CWS, the 
thrashers remained fairly constant in their vertical use of the 
forest.
Comments on the Family Mimidae
The three species of Mimidae are all members of different 
genera. The Gray Catbird and the Brown Thrasher probably compete 
with one another during migration, but not at any other time, since 
the catbird is so rare during other months. The two probably differ 
in body size and bill structure enough to minimize overlap in foods 
consumed.
Family TURDIDAE
American Robin (Turdus migratorius).
From November to February, the American Robin occurred 
abundantly in BH and CWS, and remained common in these habitats in 
March. Peak numbers were attained during November, when migrants 
flooded BH (the preferred forest type). It was marginally 
generalized in its habitat tolerance (Bjj = 0.76^) and in the two 
seasons I recorded it, the Bg values did not vary. Changes in its 
use of vertical levels among forest types were sharp. In BH and 
CWS it used all three levels, however, it was less specific in CWS 
(By = 1.031). In CT, robins frequented the upper canopy (Level 3)
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almost exclusively (95$). These data suggest that this species is 
quite plastic in its use of forest resources.
Wood Thrush (Hylocichla mustelina).
BH was decidedly the preferred habitat of this species. It 
occurred there rarely in March and uncommonly to commonly from April 
to October. CWS was next in order of importance and it was recorded 
there from April to October rarely to uncommonly. One bird was 
sighted in CT in October. The strong preference for BH is reflected 
in a low %  value of O.585 overall. During summer, it was more 
specialized in its habitat tolerance than during spring or fall. 
Within-habitat diversity (By) did not change between BH and CWS, but 
differences in the use of each forest type were apparent. In BH, it 
was recorded primarily in Level 2 (72$), but in CWS, though Level 2 
was still most important, Level 1 was heavily used also.
Hermit Thrush (Catharus guttata).
The Hermit Thrush was sighted from October to April in the 
Atchafalaya. It was uncommon to common in BH, the preferred forest 
type, and rare to common in CWS. I recorded it rarely in CT and 
only from December to March. The species had moderately generalized 
habitat tolerance overall, but during the fall, it was more 
specialized than in winter or spring. This thrush was more 
generalized in its use of vertical levels in BH (By = I.03U) than 
in CWS (By = 0.810), but overall it was fairly unspecialized 
(By = O.983). The average height in the forest was lower in CWS
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than in BH, which reflects the low frequency with which it occurred 
in Level 3 in CWS.
Swainson's Thrush (Catharus ustulata).
I recorded the.Swainson’s Thrush in the Atchafalaya only 
during the spring and fall migrations. At those times, it was rare 
in BH and CWS and not found in CT.
Gray-cheeked Thrush (Catharus minima).
This thrush, like the Swainson’s Thrush, was recorded only 
rarely during the spring (BH and CWS) and fall (BH only).
Comments on the Family Turdidae
Of the five species of this family recorded in the Atchafa­
laya, the Swainson's Thrush and Gray-cheeked Thrush were so rare and 
occurred during such a short period of time that they probably 
exerted little or no pressure on the other species. The remaining 
three birds can easily be sorted temporally and vertically (see 
Table lU). The Wood Thrush did not overlap temporally with the 
other two species except during the extremes of its occurrence in 
the swamp. The robin and the Hermit Thrush, besides being in 
separate genera and differing appreciably in size, did not overlap 
extensively in their use of the vertical zones within the forest.
That such potential competitors as the Wood Thrush and Hermit Thrush 
are so isolated temporally is a classic example of the means of 
avoiding competition. Also of interest is the fact that the
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Gray-cheeked Thrush and Swainson's Thrush pass through the swamp 
when the numbers of Wood Thrushes and Hermit Thrushes are lowest.
Family SYLVTIDAE
Blue-gray Gnatcatcher (Polioptila caerulea).
Populations of this small bird fluctuated markedly from month 
to month and between habitats. Usually, it was common in CIVS during 
all months; uncommon to common in CT during all months except 
September, when it was not recorded; and absent in fall, rare in 
winter, and uncommon to common in spring and summer in BH. Monthly, 
seasonal, and between habitat (measured seasonally) differences in 
numbers were all significant. Seasonal Bjj values reflected 
generalized habitat tolerance in spring and summer and a trend 
toward specialization in the fall and winter. Overall, the 
gnatcatcher was a habitat generalist. It differed little in its use 
of the vertical levels within each forest type overall, but 
seasonal differences in By were found to be significant. The By 
values between habitats indicated that this normally specialized 
species was most specialized vertically in CT and least specialized 
in CWS.
Golden-crowned Kinglet (Regulus satrapa).
Golden-crowned Kinglets were irregularly recorded in all 
forest types in the Basin from October to March. When noted, 
they were rare to uncommon except in November in CT, when they were 
abundant there. This species strongly preferred CT. Seasonal
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differences in the population were significant. Overall, Golden- 
crowned Kinglets were predominantly found in Level 3 (69$). But 
differences "between BH and CT were marked; the preference of the 
species for Level 3 was strong in CT (8l$) hut only marginal in BH 
(40$). The %  values reflect the greater specialization in CT.
Ruby-crowned Kinglet (Regulus calendula).
The Ruby-crowned Kinglet was recorded abundantly in all 
forest types except at the limits of its occurrence in the swamp, 
October, March, and April. This Kinglet was a habitat generalist 
(Bj£ = 1.080). Seasonal differences in the populations between 
forest types were not significant. The differences between habitats 
in the average heights at which the birds were noted indicates the 
flexibility this species possesses when confronted with varied 
resources. Basically, however, they utilized Levels 2 and 3 about 
equally and occasionally were recorded in Level 1.
Comments on the Family Sylviidae
The members of this family provide an excellent example of 
the possible modifications in the role of a species when the 
competitive environment changes. The Blue-gray Gnatcatcher occurred 
in the swamp during all months of the year. It was a habitat 
generalist during the summer and spring (% = I.083 and 1.078) when 
the two other members of the family were absent. In the fall and 
winter when the Golden-crowned Kinglet and the Ruby-crowned Kinglet 
were present, the gnatcatcher became more of a habitat specialist
(Bjj = 0.796 and 0.572). The fact that the gnatcatcher was least 
common in BH during the cooler months when the Ruby-crowned Kinglet 
was most common there, further supports the hypothesis. The three 
species can easily be sorted temporally and Between habitats (see 
Table 15). The Blue-gray Gnatcatcher overlapped little temporally 
with the kinglets except during winter. The Golden-crowned Kinglet 
was usually quite rare and probably did not compete strongly with 
either the gnatcatcher or the Ruby-crowned Kinglet. Further, the 
two kinglets did not overlap greatly in their habitat requirements.
Family BOMBYCILUDAE
Cedar Waxwing (Bombycilla cedrorum).
I recorded Cedar Waxwings from January through March in BH, 
the preferred forest type, and only in March in CWS. The species 
was usually quite rare but when noted they were almost always in 
flocks of varying sizes.
Family VIREQNIDAE
White-eyed Vireo (Vireo griseus).
The White-eyed Vireo was common to abundant in BH and CWS 
from March to October and rare to uncommon during the remainder of 
the year. In CT, it was usually common to abundant from April to 
September, uncommon in October, rare in January and February, and 
absent during other months. This species was basically a habitat 
generalist, but differences in population between habitats were
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highly significant. This Vireo predominantly used Level 2 (77$) 
overall. Seasonal differences in height and By between habitats 
were not significant.
Yellow-throated Vireo (Vireo flavifrons).
Recorded in the swamp from March until October, this vireo 
was usually uncommon even in BH, the preferred forest type. It was 
irregularly recorded in CWS and CT. The Yellow-throated Vireo was 
most often sighted in the upper canopy (86$) but did not use the 
vertical levels in all forest types to the same extent. In BH, its 
By value (0.305) reflects vertical specialization, but in CWS it was 
much more generalized in its use of the vertical levels (By = 0.6ll).
Solitary Vireo (Vireo solitarius).
The Solitary Vireo occurred in the Basin from October to 
April. It was rare to uncommon in all forest types, but only in CT 
was it regularly noted. No habitat was preferred and differences 
in numbers between habitats were not significant. However, changes 
in the use of vertical levels between habitats were marked. These 
vireos preferred Level 3 (82$) in BH and Level 2 (79$) in CWS, but 
in CT and overall they were fairly evenly distributed between these 
levels.
Red-eyed Vireo (Vireo olivaceus).
Red-eyed Vireos occurred abundantly in all forest types 
during late spring and in summer and in lesser numbers near the 
limits of its stay in the swamp (March and October). Differences
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in population between habitats seasonally were not significant.
When its abundance was greatest, it was generalized in its habitat 
requirements. In the fall, however, it became slightly more 
specialized. This vireo was predominantly a bird of the upper 
canopy (78%) but on occasion was seen near the ground. Changes in 
By between overstory types indicated more generalized use of the 
vertical zones in CWS than in either BH or CT.
Philadelphia Vireo (Vireo philadelphicus).
I noted the Philadelphia Vireo once in July in CT and in 
October during the fall migration in CWS.
Warbling Vireo (Vireo gilvus).
I recorded one individual of this species in CT in August.
Comments on the Family Vireonidae
The members of this family recorded in the Atchafalaya all 
belong to the same genus, Vireo. Competition for resources is 
usually greatest among members of the same genus or among birds in 
closely related genera. In most cases, these closely related species 
differ greatly in their ecological requirements, but sometimes their 
ecological differences are not great and much overlap occurs. Often 
the differences between species are too subtle to be detected by the 
broad measurements I have used. The warblers, discussed later, are 
a group in which finer measurements are essential, but such 
measurements are essential, but such measurements are not needed
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for the vireos. The Philadelphia and Warbling Vireos were so rare 
that their presence probably affected the other four species little 
or not at all. The Solitary Vireo did not overlap temporally 
(Table 15) with any of the remaining species. The White-eyed Vireo 
only marginally overlapped vertically with the Red-eyed Vireo and 
the Yellow-throated Vireo. These latter two species had very 
similar vertical level requirements (Cy = 0.998). However, temporal 
overlap and habitat overlap values were rather low and the number of 
Yellow-throated Vireos was less than one-tenth that of Red-eyed 
Vireos. I feel that these factors are sufficient to explain 
coexistence. Possible differences in feeding behavior and food 
acquired would further segregate these two species.
Family PARULIDAE
Black-and-White Warbler (Mniotilta varia).
The Black-and-White Warbler was recorded irregularly in all 
forest types in the swamp throughout the year. However, it 
apparently did not breed there. It attained peak numbers in late 
summer, probably as a result of post-nesting dispersal from other 
areas in Louisiana. CT was preferred by this species, which, however, 
had somewhat broad habitat requirements (Bjj = 0.918).
Erothonotary Warbler (Protonotaria citrea).
This species occurred abundantly in all forest types during 
most of the spring and summer. It arrived in March and departed in 
August and September. No forest type was preferred, but its numbers
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were highest in CT and lowest in BH. It was quite generalized in its 
habitat tolerance during peak abundance, but late in the year it 
became more specialized. Monthly changes in numbers per forest type 
were not significant. The Erothonotary Warbler was mainly a bird of 
the understory vegetation (average height = 2.lh). Its use of the 
vertical levels between forest types did not very greatly, although 
the bird did not occur in Level 1 in BH as frequently as in CWS or 
CT.
Swainson's Warbler (Limnothlypis swainsonii).
I recorded the Swainson's Warbler from April to October and 
in BH and CWS only. BH was preferred and during its stay it was 
common there except in April (uncommon) and in September and 
October (rare). It was rare to uncommon in CWS. This species 
remained unchanged in its habitat requirements while it was present 
in the swamp. It was quite specialized in its use of the vertical 
levels in CWS, where 92 percent of its activities were confined to 
Level 2. In BH, it was somewhat more generalized vertically.
Worm-eating Warbler (Helmitheros vermivorus).
Worm-eating Warblers were recorded only during the spring 
and fall migrations in BH and during the spring migration in CT, 
and even then only rarely.
Golden-winged Warbler (Vermivora chrysoptera).
I recorded this species but once, in CWS in October.
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Blue-winged Warbler (Vermivora pinus).
This species was recorded rarely, in CWS in April and in 
all forest types during the fall.
Tennessee Warbler (Vermivora peregrina).
The Tennessee Warbler occurred in the Atchafalaya only 
during the spring and fall migrations. I recorded it in all three 
overstory types, and, though more numerous in spring, it was rare 
to uncommon during both seasons.
Orange-crowned Warbler (Vermivora celata).
Orange-crowned Warblers arrived in the Basin in October and 
departed in February and March. This species was common in BH (the 
preferred forest type) in December, but was recorded rarely to 
uncommonly in all habitats during the remaining months of its 
residence in the swamp. Its habitat tolerance was somewhat 
generalized, and it vised all three vertical levels in the forest. 
However, differences in the use of the vertical levels between 
habitats were marked. This bird was most specialized in CT, where 
it confined all its activities to Levels 2 and 3.
Northern Parula Warbler (Parula americana).
The Northern Parula Warbler was the most abundant breeding 
warbler in the swamp. I recorded it in all forest types and from 
March through October. It was abundant during spring and early 
summer, but numbers seemed to taper off from July onward. I do not 
know if this was a real decrease in the population or if it resulted
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from reduced conspicuousness resulting from the cessation of singing.
I am inclined to believe that many of the birds were merely over­
looked. Monthly and seasonal differences in population between 
habitats were highly significant. CT was decidedly the preferred 
forest type, though this warbler was rather generalized in its habitat 
tolerance overall, and especially in,the fall.' It was predominantly 
(81+$) a bird of the upper canopy and varied little between habitats 
in its use of the vertical levels. Seasonal changes in By and in 
average height were not significant. However, it was somewhat more 
generalized vertically in CWS than in either BH or CT.
Yellow Warbler (Dendroica petechia).
I recorded this species ■uncommonly in CWS and CT in August 
and once in CT in October. All the birds I saw were probably 
migrants.
Magnolia Warbler (Dendroica magnolia).
Magnolia Warblers occurred rarely and only during spring 
and fall migrations in CWS and only during fall in BH.
Yellow-rumped Warbler (Dendroica coronata).
This warbler was extremely abundant in all forest types 
during December, January, and February, but populations dropped 
off considerably toward September and April the limits of its 
presence in the Basin. CWS was the preferred habitat, with BH and 
CT next in order of importance. The Yellow-rumped Warbler was 
fairly evenly distributed between the overstory types (Bjj = 1.009).
This species used all three vertical levels in the forests. I 
noted three percent of the birds in Level 1 in BH and CWS and 13 
percent in that level in CT. The By value for CT (0.955) reflects 
this warbler's more generalized use of the vertical levels in this 
forest type.
Black-throated Green Warbler (Dendroica virens).
I recorded this species once in CT in April and once in 
CWS in August. It was found in all three forest types in October, 
though it remained rare then.
Yellow-throated Warbler (Dendroica dominica).
I recorded this species almost exclusively in CT (preferred) 
where it was common to abundant from March through June and rare to 
■uncommon from July to October. In BH and CWS, it was found 
irregularly and in small numbers. Among all the species for which 
Bji values could be calculated, the Yellow-throated Warbler was 
most specialized in habitat distribution (Bjj = O.I65). It was also 
quite specialized in its within-habitat requirements (By = O.395), 
since 89 percent of all individuals were noted in Level 3.
Bay-breasted Warbler (Dendroica castanea).
One individual of this species was sighted in BH in May.
Pine Warbler (Dendroica pinus).
This species occurred from October to February in CT, but 
only in January in BH. In CT, it was uncommon to common from
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December through February and rare in October and November. Though 
the Fine Warbler was a between-habitat specialist, it was only 
moderately specialized in its use of the vertical levels within CT 
(By = 0.607). This warbler was primarily a bird of the upper 
canopy.
Ovenbird (Seiurus aurocapillus).
I noted the Ovenbird rarely in BH and CWS and only during the 
spring and fall migrations.
Northern Waterthrush (Seiurus noveboracensis).
Although the Northern Waterthrush was recorded in the Basin 
only in September (CWS), January (CT), and May (BH), a few individuals 
probably occur in the Atchafalaya in all forest types from September 
to May.
Kentucky Warbler (Oporornis formosus).
Kentucky Warblers were noted in the Basin from April to 
October. This species was common to abundant in BH, the preferred 
forest type, during all these months except September and October 
when it was rare. In CWS, it was uncommon to common and was noted 
from April only to August. It was not recorded in CT. Change in 
Bn between spring and summer and the differences in the use of the 
vertical levels between habitats were both slight. This species is 
the most terrestrial warbler commonly found in the swamp.
Common Yellowthroat (Geothlypis trichas).
. The Common Yellowthroat was rare in CWS from October to 
January and April, and rare in CT in October and November. Though 
this species was fairly common along forest edges throughout the 
Atchafalaya during the warmer months of the year, I did not record 
it in my study plots at that time.
Yellow-breasted Chat (icteria virens).
I recorded the Yellow-breasted Chat in BH from April to 
June and in CWS from April to July and September. It was rare 
during all months of record.
Hooded Warbler (Wilsonia citrina).
In BH and CWS, Hooded Warblers were common to abundant from 
April through September, and uncommon to common in March and October 
A single bird remained in plot 1-2 in BH from November through 
January. Hooded Warblers were evenly distributed between BH and 
CWS, and predominantly recorded in Level 2 (76$). Little difference 
between overstory types existed in the average height recorded and 
in the utilization of the vertical levels. .
Canada Warbler (Wilsonia canadensis).
This bird was found only during the fall migration and was 
rare in both BH and CT, the only habitats of record.
American Redstart (Setophaga cuticilla).
The American Redstart occurred in the Atchafalaya from 
April to October. It apparently bred only in BH, the preferred
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forest type, where it was recorded rarely to uncommonly during all 
months it was present in the Basin. I noted this species in CWS in 
small numbers during migrations and found it once in CT in October. 
Overall, it was generalized in habitat requirements (% = O.717), 
but in summer, it became very specialized (% = 0.150). The 
redstart primarily frequented Level 3 in the forest (76$). However, 
in CWS, it was more generalized in its usage of the vertical levels, 
with only 62 percent noted in Level 3.
Comments on the Family Parulidae
Nearly one-fourth (23.5$) of all species of birds found on 
the woodland bird study plots were members of the Parulidae. Of the 
2k species of warblers recorded, 12 (Worm-eating Warbler, Golden­
winged Warbler, Blue-winged Warbler, Yellow Warbler, Magnolia Warbler, 
Black-throated Green Warbler, Bay-breasted Warbler, Ovenbird, Northern 
Waterthrush, Common Yellowthroat, Yellow-breasted Chat, and Canada 
Warbler) occurred so rarely, either during migration only or 
accidentally, that their individual effect on the more common 
species was negligible. Niche overlap values for the remaining 12 
species are found in Table 16.
The warblers do not contribute any information to support 
or refute the hypothesis that, as the competitive environment changes 
seasonally, a species niche breadth will change, since the Basin has 
no year-round resident warblers. There the more common Parulids are 
easily divided.into a winter shift composed of the Orange-crowned
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Warbler, the Yellow-rumped Warbler, and the Pine Warbler; an 
intermediate migrant shift made up of the Black-and-White Warbler 
and the Tennessee Warbler; and a summer shift composed of the 
remaining 7 species. The winter species are easily sorted. The Pine 
Warbler overlaps little with the other two species in habitat. It 
is further isolated from the Orange-crowned vertically, but not so 
much so from the Yellow-rumped Warbler. Though the overlap values 
(Cv, Ch ) for the Orange-crowned Warbler and Yellow-rumped Warbler 
are high, the two are somewhat differently distributed vertically, 
because the Orange-crowned Warbler is predominantly a bird of the 
understory vegetation (mean height 2.13), while the Yellow-rumped 
Warbler uses Levels 2 and 3 about equally (mean height 2.45). These 
two species also differ markedly in their foraging behavior. The 
Black-and-White Warbler and the Tennessee Warbler compete only 
briefly temporally and probably not at all in the methods they use 
to forage.
The summer residents overlap a great deal temporally, as 
would be expected, but can for the most part be sorted on the basis 
of habitat and vertical-level preference (see Fig. 9)* The seven 
species of warblers recorded in the swamp during summer are all 
members of different genera according to long-established but now 
questioned taxonomy. This consideration is important when one 
views such broad aspects of the species niche as habitat or 
utilization of vertical levels. The Northern Parula Warbler, the 
Yellow-throated Warbler, and the American Redstart occur predominantly
H
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Figure 9« Vertical distribution (based on relative mean height) of 
the breeding warblers in each of the three main forest 
overstory types (BH = bottomland hardwood, CWS = cotton- 
wood-willow-sycemore, CT = cypress-tupelo) in the 
Atchafalaya River Basin ( □  = Prothonotary Warbler,
• = Swainson's Warbler, # =  Northern Parula Warbler, 
it = Yellow-throated Warbler, O  = Kentucky. Warbler,
H  = Hooded Warbler, = American Redstart).
in the upper canopy. The redstart, besides being quite rare, 
prefers BH, while the other two prefer CT. Since the Yellow- 
throated Warbler is so specialized in its within- (By = 0.395) and 
between- (Bjj = O.I65) habitat requirements, I would think that its 
foraging behavior is different enough from the more generalized 
Parula Warbler (By = 0.14-63; %  = 0.932) to render competition 
negligible. Both the Swainson’s Warbler and Kentucky Warbler prefer 
BH, use BH and CWS only, and occur regularly in the lower levels in 
the forest. They are marginally isolated vertically since the 
Kentucky forages on or near the ground while the Swainson’s 
forages in low vegetation. Finally, the Erothonotary Warbler and 
the Hooded Warbler both occupy the understory vegetation. The two 
overlap marginally (CH = O.659) in their habitat requirements. The 
Hooded Warbler is most common in BH, where the Erothonotary is least 
common. Also, the Hooded Warbler is not found in CT, where the 
Prothonotary Warbler is most numerous. These results lead to two 
totally opposite conclusions. One is that the two species are 
competing directly for a resource and that the Prothonotary Warbler 
has forced the Hooded Warbler out of CT, while the reverse has taken 
place in BH. A second conclusion might be that the two utilize 
different resources and do not compete at all; therefore, each 
species is restricted by the abundance and distribution of that 
resource. I believe that a combination of these two effects may be 
operating but place more emphasis on the latter.
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Family ICTERIDAE
Red-winged Blackbird (Agelaius phoeniceus). r
The Red-winged Blackbird was most o.^ fcen encountered in CT 
(the preferred forest type) in fall, winter, and spring. At times 
it was abundant, but numbers were never stable. It was irregularly 
recorded in BH and CWS. This species was rather generalized in its 
vertical distribution, as it did not favor any level predominantly.
Orchard Oriole (icterus spurius).
Orchard Orioles were very common along forest edges, roads, 
and fields in the Atchafalaya during spring and summer. They were 
irregularly and rarely recorded in all three forest types.
Northern Oriole (icterus galbula).
In July, small numbers of this oriole were noted in CWS and 
CT. This species apparently does not breed in these forest types, 
and the individuals recorded were probably involved with post-nesting 
dispersal. I sighted single birds in CWS in May and August.
Rusty Blackbird (Euphagus carolinus).
I recorded Rusty Blackbirds uncommonly to commonly from 
December to February in BH and rarely in October and March in CT.
Most of these birds seemed to be moving through the plots and 
probably were not residents.
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Common Grackle (Quiscalus quiscula).
Common Grackles were at times the most abundant birds in the 
forests in all habitats, but their numbers were not consistent from 
month to month. They usually occurred in large flocks, which often 
passed through the forest in a matter of minutes. Mast individuals 
were recorded in CT, but differences in numbers recorded between 
forest types were not significant.
Brown-headed Cowbird (Mblothrus ater).
This species occurred in the woodland study plots primarily 
during the breeding season. I noted it in all three forest types 
uncommonly to commonly but found BH decidedly preferred. It 
apparently entered the forest to court and reproduce and not 
necessarily to feed. This species is well known for its parasitic 
breeding behavior. I saw a White-eyed Vireo and a Parula Warbler 
feeding single cowbird chicks that were nearly grown.
Comments on the Family Icteridae
Although six species of this family were recorded in the 
three forest types, none of them could be considered residents 
there during any month of the year. Because of their irregular 
occurrence, I have not attempted to analyze them ecologically.
Family THRAUPIDAE
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Scarlet Tanager (Piranga olivacea).
I recorded a few individuals of this species during spring 
and fall migrations in all forest types. I saw one "bird in CWS in 
July.
Summer Tanager (Piranga rubra).
The Summer Tanager was uncommon in all forest types from 
April to August and rare in all forest types in September and 
October (except in CT in October, when it was not recorded there).
It was highly generalized (Bjj = 1.088) in its habitat requirements 
overall, and remained so seasonally. It was almost exclusively 
recorded in Level 3 in all forest types (By = 0.117). Differences 
in numbers between habitats were not significant.
Family FRINGILLIDAE
Cardinal (Cardinalis cardinalis).
The Cardinal was abundant in BH and CWS throughout the year. 
In CT, it was common at all seasons except fall, when it was rare in 
September and October and absent in November. Highest numbers were 
recorded in June. B^ values reflect distinctly generalized habitat 
requirements for all seasons except fall, when it was somewhat 
specialized. Overall, differences in vertical levels used varied 
little, but differences (as measured seasonally) in height between 
habitats and in By seasonally were highly significant. Also,
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seasonal differences in By between habitats were significant. Tills 
species is usually quite generalized in its use of the vertical 
levels and may be found on the forest floor or in the top of the 
canopy. In CWS and CT, it was somewhat more specialized vertically 
in summer and fall than in winter and spring.
Rose-breasted Grosbeak (Pheucticus ludovicianus).
This species occurred only in BH and CWS and only during 
fall migration, when it was rare.
Indigo Bunting (Passerina cyanea).
This species was found in BH and CWS only and was rare to 
uncommon in those forests during the spring and rare during the 
fall. It apparently does not breed in any of the three forest 
types even though it does so commonly in forest edges and early 
second growth along roads and fields in the Atchafalaya.
Purple Finch (Carpodacus purpureus).
The Purple Finch was a rare winter visitor to the Atchafalaya.
I recorded it in all three forest types during January, but only in 
BH in December and February. BH was apparently the preferred type.
American Goldfinch (Carduelis tristis).
I recorded this species in the Basin from November to March.
It was generally common in BH (the preferred forest type), uncommon 
to common in CWS, and rare to uncommon in CT. Monthly and seasonal 
differences in numbers between habitats were not significant. This
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species was basically a bird of the forest canopyj however, I did 
record it in all three vertical levels. It was somewhat more 
generalized in its use of the vertical levels in CWS than in BH.
Rufous-sided Towhee (Pipilo erythrophthalmus).
This species was common to abundant in BH, the preferred 
forest type, throughout the year. It was uncommon in CWS during 
most of the year. I found individual birds in CT in October and 
December. The towhee was rather specialized in its habitat 
requirements overall (Bjj = O.586), but was particularly specialized 
in the fall (Bjj =3 0.368). Though recorded in all three vertical 
levels, it was most commonly seen in Level 1 or in the lowest part 
of Level 2. This bird was most specialized in its vertical use of 
BH forests in fall (By = 0.349), but overall it was rather 
generalized vertically (By = 0.864).
Dark-eyed Junco (Junco hyemalis).
I recorded two individuals of this species in CT in 
November.
Chipping Sparrow (Spizella passerina).
One bird was found in BH in April.
White-throated Sparrow (Zonotrichia albicollis).
The White-throated Sparrow occurred in the Basin from 
October to April. It was abundant in BH and CWS during all these 
months except October, when it was rare in BH and uncommon in CWS.
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I found one "bird in CT, this in January. This species was the most 
abundant wintering bird in BH, the preferred forest type. It was 
fairly specialized in its habitat requirements (Bjj = 0.510). This 
sparrow was usually found on the forest floor feeding in small to 
large flocks, but frequently it was seen in all levels in the forest. 
The height at which this species was found varied between forest 
types seasonally. It was slightly higher in BH than in CWS overall, 
since a good number of birds were sighted feeding on buds in the 
tops of trees in early spring in BH. This broad use of the vertical 
levels is reflected in a rather broad By (1.009).
Fox Sparrow (Passerella iliaca).
I sighted single Fox Sparrows in BH and CWS in January and 
in BH in February.
Swamp Sparrow (Melospiza georgiana).
The Swamp Sparrow was rare to uncommon in CWS, where seen 
from November to April, and rare in BH with records from December 
to April. I noted one bird in CT, in January. Strongly preferring 
CWS, this species was somewhat specialized in its habitat require­
ments (Bjj = O.565). It usually foraged on or near the ground.
Comments on the Family Fringillidae
Eleven species of finches were found on the woodland bird 
study plots during this study, but only five (Cardinal, American 
Goldfinch, Rufous-sided Tcwhee, White-throated Sparrow, and Swamp
Sparrow) were stifficiently common to warrant ecological discussion. 
Niche overlap values for these species are found in Table 17. These 
species compose two groups: year-round residents, the Cardinal and
the Rufous-sided Towhee; and winter residents, the goldfinch and the 
two sparrows. The Cardinal and the towhee overlap considerably in 
most categories measured. These two species, as well as the other 
three, are all members of different genera. Thus I would expect 
that some habitat, vertical, and temporal overlap would occur, since 
they probably differ greatly in foods consumed. The average height 
at which the towhee was recorded (mean height = I.83) was much lower 
than the average for the Cardinal (mean height = 2.16), reflecting 
the former’s tendency to forage on or near the ground. The 
goldfinch overlaps little vertically with the sparrows, and the 
sparrows overlap marginally in habitat. Though the temporal overlap 
values for the permanent and winter residents suggest that 
competition would be reduced between them, this suggestion would not 
be entirely true since all of them occur in the Basin throughout the 
-winter. If the winter residents compete with the Cardinal and the 
towhee for space or, perhaps, even food, one would expect changes in 
the habitat and the vertical niche breadths of the permanent 
residents during winter. There was little change in values for 
the Cardinal and little change in Bg and By values for the towhee. 
The By values for the Cardinal during winter and spring reflected 
more generalized use of the vertical levels during these seasons. 
This .broadening of By could possibly have resulted from competitive
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pressures from the winter finches or from food shortages in normal 
foraging levels. Since the By value for the Cardinal also increased 
during winter and spring in CT, where the winter finches are absent 
or rare, I am inclined to support the food shortage hypothesis. 
Competition for food might be severe among the five species. If 
this assumption is correct, these species apparently coexist by 
altering the foods they consume and not necessarily by changing their 
vertical level or habitat preferences.
COMMUNITY STRUCTURE
The Atchafalaya River Basin lends itself ideally to studies 
of the changes in avian communities accompanying successional seres 
in river floodplain conditions. The three main forest types that 
exist there are distinct but at the same time are contiguous, and 
grade into one another in the space of a few miles. Overall 
conditions could not be better for a study such as this.
As mentioned previously, numerous investigators, who have 
studied the changes in avian communities with ecological succession, 
have found that diversity and abundance increase with earlier stages 
of succession and decrease slightly at or near climax. Only 
recently have ecologists (Cody 197^ +5 Fretwell 1972; Kricher 1972, 
1973} 1975) studied this relationship seasonally.
Differences in the bird communities between the three main 
forest types match the predictions of ecological succession. On the 
average and for the most part monthly, there are more species and 
more individuals in bottomland hardwood (EH) forests than in 
cottonwood-willow-sycamore (CWS) forests and more in CWS than in 
cypress-tupelo (CT) forests (see Figs. 10 and 11, and Table U).
The same relationship holds true for bird species diversity BSD 
(see Fig. 12, and Table 18).
In forest conditions, winter populations of birds in 
Louisiana are normally larger than breeding populations (Dixon I97I+;
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Figure 10. Mean number of individuals recorded monthly in 10 hectares in each of the three 
main forest overstory types ( ★  = bottomland hardwood, O  = cottonwood-willow- 
sycamore, • = cypress-typelo) in the Atchafalaya River Basin. HOJH
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Mean number of species recorded monthly in 10 hectares in each of the three 
main forest overstory types ( •#• = "bottomland hardwood, 0  = cottonwood- 
willow-sycamore, • = cypress-tupelo) in the Atchafalaya River Basin.
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Figure 12. Bird species diversity (BSD) computed monthly for each 
of the three main forest overstory types ( •#• = bottom­
land hardwood, #  = cottonwood-willow-sycamor e, • -
cypress-tupelo) in the Atchafalaya River Basin.
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Ortego 1976; Ortego, Hamilton, and Noble 1976). In the Atchafalaya 
during winter, numbers of individual birds (Fig. 10) increased 
dramatically in EH and CWS, primarily because of the influx of 
White-throated Sparrows and Yellow-rumped Warblers. On the other 
hand, BSD dropped markedly during winter (ANOV indicated that 
highly significant differences existed in BSD monthly and between 
habitats). These results are not surprising, however, since Fretwell 
(1972) theorized that migrants winter at higher densities than 
residents and that as wintering densities increase, BSD and the 
number of wintering bird species would decrease. A glance at 
Table k and Fig. 11 will quickly show that this latter consequence 
was not realized in the Atchafalaya. Mean numbers of species per 
10 hectares during January in all forest types were higher than the 
annual mean for those types. Though the lowered BSD does reflect the 
uneven distribution of individuals among species present (i.e., few 
species abundant, many species uncommon), it is not as low as it 
would have been if the number of species had decreased as predicted.
Populations in CT did not fluctuate as greatly as those in
BH or CWS primarily as a result of the absence of wintering finches.
But one would think that, if this forest community was such an early
successional sere (it seems to be the earliest of the three described
here), numbers of individuals would fluctuate considerably because
»
lower serai stages are presumably less stable. All the data I 
collected indicate that CT is rather stable. The avian community 
there overlaps little with that in BH (C = 0.483) and marginally
with that in CWS (C = O.69I). Many of the species that utilize CT 
during "both summer and winter are somewhat specialized for this 
forest type. It apparently provides enough resources for a semi­
fixed number of individuals. Pig. 11 indicates that the number of 
species varies somewhat more than the number of individuals, 
especially during fall. At that time, the number of species is 
greatly reduced. This outcome seems logical since basically only 
species extremely generalized with regard to habitat or those 
specialized for this habitat can use it during migration. Later in 
this section, when I discuss the changes in vertical niche breadth 
(By) of species, the stability of CT will become more apparent.
The differences between the winter of 1973-7** and the winter 
of 197**-75 in number of individuals recorded is difficult to explain. 
I have no direct evidence to suggest a correlation between the high 
numbers in the winter of 1973-7** and the floods of the previous 
spring and fall. Probably, the increase resulted from a general 
increase of wintering birds throughout the region.
In contrast to the high average numbers of individuals and 
species during the winter of 1973-7**? are the low averages of both 
during the previous fall. These numbers'for September and October 
are for the most part lower than for any other month during the 
study. The reasons for these low numbers are not clear, but the 
higher average numbers of individuals noted in CWS and CT and the 
high species counts in BH and CWS in October 1975? suggest that the
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low numbers are not normal for that time of year and perhaps 
resulted from the floods of the previous spring and summer.
The total number of species recorded did not vary greatly 
between forest types. BH had the most species with 86, CWS was 
second with 81+, and CT was last with 7*+. The percentage of species 
shared between overstory types and community overlap (C, which 
accounts for the proportion of the total population for each species 
in each forest type) give a better picture of the similarity of the 
different forest types. BH was more similar to CWS (77.1$ of species 
shared; C =? 0.79*0 than it was to CT (61+.9$ of species shared; C = 
0.1+83). The role of CWS as a transitional stage between BH and CT 
was clearly evident from the overlap of the bird communities. CWS 
was almost as similar to CT (75.5$ of species shared; C = 0.691) as 
it was to BH.
Overall changes in the number of individuals and species in 
the swamp by month and by habitat were highly significant as were 
the changes in number of individuals between habitats by month.
However, differences in numbers of species between habitats by month 
were not significant.
Of the 102 species recorded on the woodland bird study plots,
17 were noted in only one forest type (seven in BH, five in CWS, and 
five in CT). These species are for the most part extremely rare or 
are only accidental and thus contribute little to the overall 
structure of the community. Only the Mississippi Kite in CWS, the 
Turkey in BH, and the Great Blue Heron, the Great Egret, and the
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Little Blue Heron in CT are important enough to he included as 
members of their respective communities.
Further, only 53 species (excluding herons, ibis, and ducks) 
were noted in sufficient numbers (n > 25) for ecological study.
Among them, 21 preferred BH, 3 CWS, and 9 CT. The remaining 20 
species demonstrated no preference. The inclusion of wading birds, 
ducks, and rarer species (recorded 10 times or more but less than 
25) adds five more birds to the list of species preferring BH, six 
to CWS, and five to CT (these include Little Blue Heron, Great Egret, 
Yellow-crowned Night Heron, and Wood Duck). Two more species are 
added to the list of species that have no preference.
I consider the number of species preferring a habitat to 
be the most valuable criterion when deciding the order of importance 
of a forest type. In order of importance then, BH would be first 
(preferred by 26 species), CT second (by 1^  species), and CWS last 
(by 9 species).
Relationships between the Plant and Avian Communities
I have shown earlier the relationship that exists between 
changes in the avian community and ecological succession. I found 
fewer numbers of individuals, fewer species, and reduced BSD in 
successively lower serai stages. At this point, the question arises 
why these three values are reduced in the lower serai stages.
In an attempt to answer this question, I sampled the woody 
vegetation in all three forest types (see Appendix 3 for results).
I also measured the foliage density and calculated plant species 
diversity (PSD) and foliage height diversity (FHD). Tahle 18 
summarizes the results and includes data on the bird communities for 
each study plot during May (data for two years combined), the height 
of the breeding season. For the statistics measured, except FHD, 
the values decreased from BH to CT. I expected FHD to vary 
proportionally much as BSD, as MacArthur and MacArthur (1961) and 
numerous others have shown for temperate forests. But FHD varied 
little between overstory types. Fig. 13 plots the foliage profile 
in each forest. Even though I found less foliage in CT than in CWS 
and less in CWS than in BH, they all have similar proportions of 
foliage in the three vertical zones used in calculating FHD; thus 
the FHD values between the forest types are almost equal.
I subjected all the data in Table 18 to correlation analysis. 
The results are summarized in Table 19. The most significant 
correlations between the plant and bird communities were between PSD 
and BSD (r = 0.9255) and between foliage density and average number 
of species (r = 0.8808). I have plotted these relationships in 
Figs. l*f and 15. Though these relationships are based on somewhat 
small samples, they clearly show that the bird communities in these 
forests respond to the density and foliage complexity in forest, 
types.
Each cluster that appears in Fig. lif represents a distinct 
overstory type. These clusters are essentially three points along 
a habitat continuum. If this relationship is valid, I would predict
Table 18. Summary of statistics of the plant and avian communities in the three main forest overstory
types in the Atchafalaya River Basin during May.
Forest
Type Plot No.
PSD
(H’p )
Foliage
Density
FHD
(H'f )
No. of 
Species
Number of 
Individuals 
Per 10 hectares
BSD
(h ’b )
J'
(H'-r/H’b mas
1 3.01+1+ 5.627 1.017 36 I89 3.072 0.857
2 2.799 5.521 1.016 31 160 2.91+0 O.856
BH 3 2.867 3.858 O.938 26 133 2.863 0.879
1+
Total
2.699 3.626 0.810 28 133 2.865 0.860
(Average) 3.188 1+.672 0.977 1+1+ 151+ 3.081 0.8H+
1 2.329 3.861+ 1.052 27 108 2.61+2 0.802
2 2.062 1+.618 1.01+7 26 131+ 2.636 0.809
CWS 3 2.261 . 3.398 1.01+3 23 128 2.61+6 0.81+1+
I*
Total
2.098 3.081 1.090 25 131* 2.656 0.8I+1
(Average) 2.400 3.721+ 1.071 39 126 2.781+ 0.757
1 O.7I+6 2.1+31 O.98I+ 22 • 86 2.389 0.773
2 1.111 2.917 1.077 21+ 132 2.561+ 0.807
CT 3 0.860 2.21+0 O.87I+ 21 110 2.1+81+ 0.816
1+
Total
1.053 3.510 1.092 22 108 2.388 0.772
(Average) 1.060 2.771* 1.060 29 109 2.5I+2 0.755
Table 19. Correlation coefficients of statistics of the plant and avian communities in the
three main forest overstory types in the Atchafalaya River Basin.
PSD Foliage 
Density FHD
No. of 
Species
Average No. 
Individuals BSD J’
PSD (H’p) r 0.7708 -0.1323 0.8014 0.7371 0.9255 O.8363
P 0.0033 0.6819 0.0017 0.0062 0.0001 0.0007
Foliage Density r _ 0.1668 0.8807 0.8090 0.7884 0.4655
P - o.6o44 0.0002 0.001U 0.0023 0.1273
FHD (H*f ) r — -0.0293 0.0550 -0.2364 -0.3831
P - 0.9279 0.8653 0.4594 0.2190
No. of Species r — 0.8705 0.9059 0.5793
P - 0.0002 0.0001 0.0484
Average No. r 0.8794 0.7021
Individuals P - 0.0002 0.0109
BSD (H’b) r _ 0.8648
P - 0.0003
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Figure 13. Foliage profiles of each of three main forest overstory 
types ( = bottomland hardwood, £  = cottorrwood-
willow-sycamore, e = cypress-tupelo) in the Atchafalaya 
River Basin.
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that the intermediate stages between BH, CWS, and CT would lie 
between the clusters.
In the relationship between foliage density and number of 
species, the points fall along the line in a more even pattern 
(Fig. 15) than they did in the PSD vs BSD graph. Since these were 
direct measurements from the population, they tend to show more 
- variation among the plots sampled within a forest type. Despite the 
variation, the relationship is still highly significant and thus 
valuable as a predictive model.
The relationships between PSD and number of species, average 
number of individuals, and J1 (the ratio of BSD and maximum BSD), 
in addition to BSD, were all highly significant. This indicates that 
a knowledge of the PSD measured from woody vegetation is a good 
predictor of the structure of the avian communities in river flood- 
plain conditions. MacArthur and MacArthur (1961) and Orians (1969) 
demonstrated that PSD did not influence the BSD, contrary to my 
findings. In addition, the MacArthurs found FHD directly correlated 
with BSD so that with a knowledge of FHD one could predict BSD.
This finding is also contrary to my results. In fact, with the 
near-equal values of FHD for the three fotest types and the widely 
spaced values of BSD, the relationship did not approach a significant 
level.
In addition to the relationship between foliage density and 
number of species, foliage density was also highly correlated with 
the average number of individuals and BSD. Foliage density was not
N
um
be
r 
of 
Sp
ec
ie
s
1A5
36-
34-
No. Species = 12.9 + 3.49 F.D.
N =12 P <  .000232-
r = 0.8807
30-
28-
26-
24-
22-
20-
2.0
Foliage Density
Figure 15. Relationship between number of species and foliage 
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however, correlated with J1, as PSD was, hut this outcome is not 
surprising since J* is merely a measure of the evenness with which 
the numbers of each species are distributed within the community. In 
my study, J1 varied little between forest types but, as expected,
BH had the highest value, CT the lowest.
In the Atchafalaya, the structure of the avian communities 
seems to be dependent upon the amount of foliage (foliage density) 
and the complexity of the vegetation (PSD). The earlier serai 
stages in floodplain conditions thus have fewer individuals and 
species and reduced BSD because the foliage is not as dense or as 
complex.
Vertical Distribution
The frequency with which birds use the vertical levels in 
each forest type monthly is shown in Fig. 16. The differences 
that exist between levels monthly and between habitats were highly 
significant. The mean frequencies for BH show that the levels 
approach being equally used by the birds and the proportions of 
individuals noted near the ground is much higher than for any other 
forest type. The probable reason is the development of ground 
vegetation and the use of this layer by wintering White-throated 
Sparrows, which prefer this habitat.
In CWS, the upper levels are used about equally, while use 
of the ground level ha.s diminished somewhat. Level 2 has the highest 
use as would be expected from the higher density of foliage at that 
level (see Fig. 13).
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Figure 16. Percent utilization of each of the three vertical levels (Level 1, 0.0-0.61 m; 
Level 2, 0.62-7.62 m; Level 3f >7.63) in the three main forest overstory 
types (1 = bottomland hardwood, 2 = cottonwood-willow-sycamore, 3 = cypress- 
tupelo) monthly by all birds in the Atchafalaya River Basin.
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Annual flooding in CT prevents the use of this forest type
by such ground level birds as the Swainson's Warbler, Kentucky
Warbler, Wood Thrush, Rufous-sided Towhee, and White-throated 
Sparrow. Also, many understory species of birds are absent from 
Level 2 because of the reduced foliage density and the reduced 
plant species composition of this layer. More than 60 percent of 
the birds found in CT occurred in the upper canopy. This level 
also contained the largest share of the foliage. Fig. 17, which 
protrays the mean heights of the birds in each forest type monthly, 
clearly shows that birds frequented much higher levels in CT than 
either BH or CWS.
Monthly changes in use of the vertical levels in each
overstory type are readily apparent in Fig. 16. With the invasion
of wintering White-throated Sparrows, beginning in November, the 
percentage of birds utilizing Level 1 increased markedly. Peak 
numbers using this level occurred in January and February. In 
September 1973 in BH, birds used Level 1 extensively, but the bare 
figures are somewhat misleading since they primarily resulted from 
the presence of 175 White Ibis feeding on the forest floor. The 
extremely high use of Level 1 in CWS in April 1975 was due to the 
concentration of late spring White-throated Sparrows.
Dickson (197*0 studied the vertical distribution of birds 
in a drier bottomland hardwood forest in Louisiana and found, as I 
did, that a greater percentage of birds vised Level 1 in winter than 
any other season. He concluded that the upward shift in vertical
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Figure 17. Relative mean height of all birds calculated monthly in each of the three 
main forest overstory types ( #• = bottomland hardwood, %  = cottonwood-
willow-sycamore, a  = cypress-tupelo) in the Atchafalaya River Basin.
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distribution from winter to summer resulted from changes in the 
foliage profile of a deciduous forest. I tend to disagree with this 
conclusion, at least partially, because I feel that the greater use 
of Level 1 in winter and spring was mainly a result of the abundance 
of ground-feeding species (White-throated Sparrows in particular) 
during those seasons and not necessarily from changes in the foliage 
profile.
When attempting to record the vertical levels at which 
birds normally occur one encounters difficulties. Birds seem 
frequently to respond to disturbances around them by moving to a 
higher position in the forest. For this reason, I have chosen not 
to evaluate the vertical level preference as I did with habitat 
preference (i.e. one habitat containing l/3  more individuals than 
any other habitat). Rather, I have selected a somewhat arbitrary 
scale based on the relative mean height calculated for each species 
(see Table 6). The scale follows: l) preference for Level 1, 
average height < 1.80; 2) intermediate between Level 1 and Level 2, 
1.8l to 2.00; 3) preference for Level 2, 2.01 to 2.1+0; 1+) interme­
diate between Level 2 and Level 3j 2.1+1 to 2.80; 5) preference for 
Level 3 >2.8l. Of the 53 species for which mean height was 
calculated, five preferred Level 1, 11 Level 2, and 15 Level 3.
Six species occurred in the lower intermediate category and 16 
species in the higher intermediate one. None of these species, 
however, was so specialized that it restricted its use of the 
forest to one level. Even at the extremes, there was on occasion 
some overlap with the opposite extreme.
The pattern of distribution of the species vertically is 
somewhat expected, if we believe in the correlation between foliage 
density and number of species, since the volumes of foliage usually 
increases from Level 1 to Level 3. A clearer picture of this relation­
ship is obtained by comparing the number of species preferring the 
vertical levels in each forest type to the foliage density at each 
level (see Table 20). The number of species increases proportionally 
as the foliage density in Levels 2 and 3. In Level 1, in BH and 
CWS, the number of species is not as large as expected. I attribute 
this result to the very low height (0.0-0 .61 m) of this level and the 
difficulties of eensusing mentioned previously. In CT, no species 
prefer Level 1. The almost constant flooding of this level deters 
its utilization by forest birds. Also, the vast majority of the 
vegetation at this level included water hyacinth (Eichhornia 
erassipes) and lizard’s tail (Saururus cernuus), plants that occur in 
dense patches and are not normally used by forest species.
The relationship between foliage density and number of 
species thus is supported not only by the whole forest but also by 
the vertical levels within the forest.
Vertical and Habitat Niche Breadth: Some Implications on Community
Structure
Information tends to indicate that in saturated communities, 
where competition accordingly is severe, as a species habitat niche 
breadth (Bg) increases, its vertical niche breadth (By) decreases
Table 20. Number of species preferring a particular vertical level, and foliage
density in three vertical levels within the canopies of the three main
forest overstory types in the Atchafalaya River Basin.
BH CWS CT
# of Bird 
Species
Foliage
Density
# of Bird Foliage 
Species Density
# of Bird 
Species
Foliage
Density
Level la 4 0 .6 9 7 0.84 - 0.85
Intermediate A 3 k -
Level 2 13 1.44 11 1.44 7 0.65
Intermediate B 11 13 14
Level 3 . 18 2.53 9 1.44 10 1.27
aLevel 1 = 0 -  0.6lm; Level 2 = 0.62 - 7.62m; Level 3 =>7.62m.
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(Cody 1974)• In other words, a habitat generalist is a vertical 
specialist and vice versa. As the competitive environment becomes 
less rigorous, tendency is for specialization to diminish and thereby 
give rise to communities of habitat and vertical generalists 
(Cody 1974).
The terms generalist and specialist are vague. For purposes 
of discussion, one must define when a generalist becomes a specialist 
and vice versa. This point seems somewhat flexible and might be 
different for different species and for different aspects of the 
species niche. Since I used three habitats and three levels to 
calculate Bh and By, I have chosen Ejj = By = 0.694 to be the point 
distinguishing a generalist from a specialist in Fig. 18. A species 
that utilizes two resources equally but a third resource not at all, 
would yield this critical value. Note, however, that many species 
can use all three resources and still have an equal or lower rating 
than 0.694.
In Fig. 18, I plotted B^ and By for the total community in 
the Atchafalaya Basin. I divided the graph into four sections 
a - d containing the following groups: a) species that are
habitat generalists and vertical specialists; b) species are both 
habitat and vertical generalists; c) species that are habitat 
specialists and vertical generalists; d) species that are both 
habitat and vertical specialists. Overall, the species in the 
Atchafalaya are more generalized in their requirements than they 
are specialized and thus reflect a community that is not saturated
Figure 18. Relation between habitat niche breadth (B^ ) and
vertical niche breadth (By) of the more common birds
in the Atchafalaya River Basin ( ^  = species that
prefer bottomland hardwood, 0  = species that prefer
cottonwood-willow-sycamore, • = species that prefer
cypres s-tupelo, ■ = species that have no habitat 
preference).
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and where competition is not too severe. A line summarizing the 
relationship would be an arc extending through sections a, b, and 
c rather than a straight line.
In the Atchafalaya, vertical specialists (31) greatly 
outnumber habitat specialists (l6). These results suggest that 
competition for within-habitat resources is stronger than competition 
for habitats.
Since the forest types in the Atchafalaya are lower serai 
stages of succession, one would expect them .to be less stable than 
more advanced stages. The reduced competition and the generalized 
requirements of the species result from the relative instability of 
this swamp.
I have already briefly discussed the relative stabilities 
of the three forest types in the Atchafalaya. BH and CT are long- 
lasting communities and thus are more stable than CWS, which changes 
quickly. Furthermore, the number of individuals using CT is 
somewhat more constant from month to month and so indicates 
stability, while in the other forest types numbers fluctuate 
considerably. Because competition seems to be strongest for vertical 
distributions in the Atchafalaya and because more generalized 
requirements are indicative of less stable conditions, I compared 
changes in By between forest types to evaluate further the stability 
of each type. From the data in Table 8, I found the mean By value 
for each overstory type by using only those species that had a 
value for each habitat. From the most specialized to the most
generalized, the forest types ranked as follows, CT (By = 0.5UI),
BH (By = 0.603), and CWS (By = 0.662). Among the species more 
specialized vertically in one habitat than the others, 17 were in 
CT, 16 in BH, and 14 in CWS. These results further indicate the 
relative stabilities of each overstory type; CT appears most stable, 
BH slightly less stable than CT, and CWS the least stable.
CONCLUSIONS
The three broad components of each bird species niche (i.e., 
horizontal or between-habitat component, vertical or within-habitat 
component, and temporal component) that I measured to evaluate the 
coexistence mechanisms between congeners and closely related genera 
proved sufficient to explain coexistence between nearly all members 
of families within the main forest types in the Atchafalaya River 
Basin. In my introduction, I quoted Darwin (1859), who recognized 
that competition is potentially greatest among congeners; and for 
that reason, they overlap least in the broadest aspects of their 
niches, those involving space and time..
The 115 species I recorded in this study belong to 86 genera. 
Only 17 of these genera contain 2 or more species. The low ratio 
of species to genus (l.3 :^l) reflects the high degree of geographical 
segregation of the members of the genera that occur in the forest 
types. Competition between the members of all but two of the 
sympatric genera (Picoides and Par us) was avoided or reduced by 
overlapping little temporally, vertically, or in habitat usage, or 
by one or more of the potential competitors being rare or occurring 
only during migration.
More selective measurements of the niche requirements of 
the two species of Picoides (Lawrence 1966) and of other species of
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Paras (Gibb 195*+) have shown that species in these genera are 
different enough in structure to occupy separate feeding niches.
Temporal overlap does not necessarily mean that two species 
are competing nor does lack of it necessarily mean that the species 
involved have responded to competition. However, when a niche is 
vacated by one species of a genus after the breeding season and is 
then filled by a congener or a closely related species in another 
genus, the evidence suggests that the replacement might have 
resulted from the two competing for the resource at some time in the 
past. In the Atchafalaya, I found three examples of niches that 
were vacated after summer and were filled during winter. The Wood 
Thrush and the Hermit Thrush (formerly believed to be congeners in 
the genus Hylocichla but now split, the Hermit Thrush being placed 
in the genus Catharas) were almost identical in their habitat and 
vertical level requirements (Cjj = 0.972, Cy = O.988), but they over­
lapped very little temporally (Ct = O.O83). The Yellow-throated 
Warbler vs the Pine Warbler (genus Dendroica) is another example.
In order of importance, the following strategies accounted 
for coexistence between members of sympatric genera and between 
members of closely related genera: l) one or more of the potential
competitors being rare or occurring only during migration (the 
situation in 13 genera - Accipiter, Caprimulgus, Melanerpes,
Bnpidonax, Troglodytes, Catharas, Vireo, Vermivora, Dendroica,
Seiuras, Wilsonia, Icterus, and Piranga); 2) difference in habitat 
usage (the arrangement in If genera - Buteo, Regulus, Vireo
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Dendroica); 3) reduced temporal overlap (which included one example 
of members of different genera Hylocichla vs Catharus, and two pairs 
of congeners, one each in the genera Dendroica and Vireo); !+) reduced 
vertical level overlap (which involved members of two genera, Vireo 
and Dendroica).
For the most part at the generic level or higher the three 
measures of overlap were less efficient in distinguishing how species 
avoid competition. . Where members of different genera (or of the 
same genus for that matter) have diverged enough in feeding 
behavior, in food consumed, in structural adaptations to feeding, 
or in some other way related to feeding and nesting, they can 
coexist and thus overlap temporally, vertically, and in habitat use.
In the Atchafalaya River Basin, I found several examples of pairs 
or groups of different genera that overlapped greatly. These 
included the vultures, the kites, the woodpeckers, the mimids, 
several pairs of genera among the warblers, and possibly some of 
the fringillids. I did not try to show how these pairs or groups 
avoid competition, since in most cases, differences between them 
are obvious.
I had little opportunity to study the change in species 
niche breadths as the competitive environment shifted seasonally, 
because only 18 or the 102 species recorded in the main forest 
types occurred in them throughout the year. Of these 18, only 9 
species were involved in situations where potential competitors 
entered or departed from the community. The nine species were the
i6o
Pileated Woodpecker, Red-bellied Woodpecker, Hairy Woodpecker, Downy 
Woodpecker, Carolina Wren, Blue-gray Gnatcatcher, White-eyed Vireo, 
Rufous-sided Towhee, and Cardinal. I noted change only in the 
niche breadths of the Downy and Hairy Woodpeckers, the wren, the 
gnatcatcher, and the Cardinal. I have discussed the reasons for 
these changes previously in this report. I believe the wren and the 
Cardinal responded to shifting food resources, while the woodpeckers 
and the gnatcatcher probably reacted to the presence (or absence) of 
competitors.
At the community level, most birds in the main forest types 
in the Atchafalaya River Basin were habitat generalists as is to be 
expected where sympatric congeners are so few. On the other hand, a 
majority of the birds were within-habitat or vertical specialists 
and thus reflected the fact that members of the same genus or of 
closely related genera have not sufficiently diverged in resource 
utilization to avoid competition and thus coexist at the same 
vertical levels. Competition is therefore stronger for within- 
habitat resources than for forest types.
The differences in bird communities between the three main 
forest types in the Atchafalaya River Basin matched the predictions 
made by students of ecological succession. Bird species diversity 
(BSD), bird species richness, and bird species abundance in the 
Basin all increased from the lowest successional sere, cypress- 
tupelo (CT) forest, through the intermediate sere, cottonwood- 
willow-sycamore (CWS), to the highest successional sere, bottomland
I6l
hardwood (BH). Normally, as succession proceeds from lower serai 
stages to higher ones a gradual increase in stability of the systems 
takes place. This generalization does not seem to hold in the 
Atchafalaya River Basin, since many of my findings suggest that CT 
is more stable than CWS and at least equal in stability to BH.
Seasonal fluctuations in the number of birds in CT were very small
compared to the marked seasonal fluctuations in CWS and BH; BH and
CT are long-lasting communities, while in CWS succession proceeds 
rapidly; and more species were specialized vertically in CT than in 
either BH or CWS.
The avian communities in each of the forest types were 
fairly distinct. BH and CWS shared 71.1 percent of their species 
and had a community overlap value (C) of 0.794; BH and CT shared 
64.9 percent of their species and had a C of 0.483; and CWS shared
75-5 percent of their species and had a C of 0.691. These figures
clearly show the role of CWS as a transitional stage between BH 
and CT.
%  survey of the plant communities, which involved sampling 
woody vegetation and measuring foliage density, yielded much the 
same results with regard to ecological succession as my work with 
the avian communities, i.e. plant species diversity (PSD) and foliage 
density increased from CT to BH. Foliage height diversity (FHD), 
however, did not vary at all between forest types. Correlation 
analysis between values for the plant communities and values for 
the bird communities resulted in high correlations between PSD and
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BSD (r = 0.9255) and between foliage density and bird species 
richness (r = 0.8807). These relationships suggest that the 
structure of the avian communities in the Atchafalaya River Basin 
is dependent upon the amounts of foliage (foliage density) and the 
complexity of the vegetation (PSD) rather than on PHD, which was 
not correlated with any statistic in the avian community although 
others have found high correlations with PHD elsewhere.
The relationship between foliage density and species richness 
was further demonstrated when I compared the amount of foliage in 
each of the vertical levels in the forest to the number of species 
that prefer those levels and found that the two varied proportion­
ally. In CT, however, this relationship did not hold in Level 1 
(0.0-0.6l m), where annual flooding alters the conditions to such a 
degree that it reduces the use of this level by understory species 
of birds.
I consider the number of species preferring a habitat to 
be the most valuable criterion when deciding the order of importance 
of forest types. By this measure, BH would be first (preferred by 
26 species), CT second (preferred by 1^  species), and CWS last 
(preferred by 9 species).
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Herony Locations and Composition
I located six heronries in the Atchafalaya River Basinj 
they are plotted in Fig. 1. The composition (which includes 
estimates of breeding pairs for each species) and location of each 
heronry is described below. All heronries were located in stands 
of cypress of mixed ages with buttonbush, swamp privet, and water 
elm in the understory. The heronries could not be associated 
directly with any major forest type.
Heronry #1 (H-l) - Located near Bayou Jack, St. Landry Parish, 
Section 36, T2S, R6e. I found this previously unknown heronry on 
10 May 197U during an aerial survey. I did not visit it on foot, and 
was therefore not able to accurately determine the species composition. 
From the air, I estimated the heronry to consist of at least 1,000 
pair of birds. Great Egrets, Little Blue Herons, and Great Blue 
Herons were seen flying to and from the heronry.
Heronry $2 (H-2) - Located near Little Alabama Bayou,
St. Martin Parish, Section 17-25, T7S, R7E. This heronry was 
active in July 1973, and on 2 May and 2k June when visited in 197^ •
We flew over it on 9 May 197*+. During these visits, we recorded the 
following species and roughly estimated the numbers of breeding 
pairs:
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Anhinga-----------------  500
Green Heron-------------  100
Little Blue Heron........  8,000
Cattle Egret ------------- 100
Great Egret — ----------- 2,000
Snowy Eg^et---------------  ?
Louisiana Heron----------  500
Yellow-crowned Night Heron - 500
Total breeding pairs — -—  11,700
Heronry #3 (H-3) - Located near Bayou des Ourses and Whiskey 
Bay, St. Martin Parish, Sections 11 and 71 > T8S, R8E. This heronry 
was active in 1973 and, though no population estimate was made, it 
contained Anhingas, Little Blue Herons, Louisiana Herons, and Green 
Herons. During an aerial survey on 9 May 197*+ no breeding activity 
was noted.
Heronry (H-*+) - Located off Little Tensas Bayou and Grand 
River, St. Martin Parish, Sections 25 and 26, T9S, R9E. This heronry 
was not active in 1973 but when visited on 7 May, 2k May, and 13 June 
197*+ it contained the following species and estimated numbers of 
breeding pairs:
Anhinga--------   20
Green Heron-------------  800
Little Blue Heron--------  kOO
Louisiana Heron----------  50
Yellow-crowned Night Heron - 100
Total breeding pairs 1,570
Heronry #5 (H-5) - Located on Lower Cow Island at Bayou 
Chene, St. Martin Parish, Section 26, T10S, R9E. This heronry was 
active in 1973> but no population estimates were made. In I97U, we 
visited this heronry on k April and 30 May and it contained the 
following species and estimated numbers of breeding pairs:
Anhinga  ----------------  250
Green Heron----------  300 .
Little Blue Heron...... —  2,000
Cattle Egret — -------- 25
Great Egret — --------- 100
Snowy Egret------------- - 10
Louisiana Heron------- 200
Yellow-crowned Night Heron - 50
Total "breeding pairs — —  2,935
Heronry $6 (H-6) - Located near Bayou Sorrel Locks between
Bayou Sorrel and Bayou Pigeon, Iberville Parish, Sections 12 and 13,
T11S, R11E. This heronry was not actually within the Atchafalaya
River Basin as it is presently delineated by the levee structures,
but rather it was just east of the east levee. Because of its size
and close proximity to the Basin, it provided most of the herons
that utilized the eastern central portion of the Atchafalaya. The
heronry contained the following species and estimated numbers of
breeding pairs:
Anhinga-----------------  500
Great Blue Heron----------  10
Green Heron----------— -—  600
Little Blue Heron--------  5*000
Cattle Egret------------- 400
Great Egret-------------- 2,000
Snowy Egret • ?
Louisiana Heron----------  3*000
Yellow-crowned Night Heron - ?
White Ibis--------------  ?
Total breeding pairs ---- 11,510
Appendix Table 1.1. Summary of wading birds recorded on road counts along levees within and bordering
the Atchafalaya River Basin in Louisiana distance 132 km (September 1973 - 
January 1976).
Species January February March April May June July
'7k ’75 *76 '7k ’75 '7k ’75 '7k ’75 '7k '75 '7k ’75 '7k ’75
Anhinga 1 1 _ 1 1 6 1*1* 11 23 60 19 ^3
Great Blue Heron 3 1 1 k - - 1 1 - - - - - - 1*
Green Heron - - - - - - - - - ll* 3 8 5 12 12
Little Blue Heron 3 3 1 3 - 3 k7 292 358 275 207 89 183 115 81
Cattle Egret 38 22 12 58 k2 15 k 232 21*6 921 169 29!* 616 588 357
Great Egret 10 15 6 27 18 8 15 76 69 100 7k 19 62 2 361*
Snowy Egret 1 3 k 10 5 22 3 13 31 10 3k 1 9 2 1
Louisiana Heron 3 - - 3 - 2 - 15 11 12 10 22 19 7 9
Yellow-crowned Night Heron - - - - - - - - - 100 1 6 3 21* 18
Unidentified White Egret - - 15 6 - - - 5 - - k5 - 21* - 177
Wood Stork 25 10
White Ibis - - - 355 - 150 - - 105 - - 3 - 9 22
Appendix Table 1.1. Continued
Species
August September October November December
.74 '75 ’73 '7k ’75 '73 '7k '75 ’73 '7k '75 *73 '7k '75
Anhinga 2k 20 3 52 11 1 3 6 k 1 1 3 2
Great Blue Heron 2 - 2 3 - 1 2 2 1 1 2 1* 8 2
Green Heron 1 1 2 1 2 - - 2 - - - - - -
Little Blue Heron 8 8k 177 28 97 86 5 57 5 1* 3 10 3 1
Cattle Egret 160 570 277 5^5 •lkk7 213 310 21*2 13 106 73 1*2 91 22
Great Egret 3 29 52 • k 5 6 12 ll* 5 — 20 31*- 3^
Snowy Egret - 1 32 2 - 1 - - 3 - 1 - 2 -
Louisiana Heron - 9 9 1 8 10 1 5 3 1 - 1* 1 2
Yellow-crowned Night Heron - - 2 - - - - - - - - - - —
Unidentified "White Egret 9 10 - 25 - - - 70 12 2 - 1* - -
Wood Stork 39 „ 32 l6l
White Ibis - 2 11 - 16 kk 9 6 81 - - - - -
Appendix Table 1.2. Summary of raptors recorded on road counts along levees within and "bordering the
Atchafalaya River Basin in Louisiana - distance 132 km (August 1973 - January 1976, 
July 1976 - September 1976.
Species January February March April May June July>74 '75 1'76 »74 ’75 >74 ’75 .74 ’75 '7k '75 • 74 '75 • 74 '75 *76
Turkey Vulture 11 7 53 50 59 18 22 Ik 11 5 1 15 11 2 7 8
Black Vulture 11 6 25 78 65 22 67 31 56 51 55 31 9 k - 5
Swallow-tailed Kite - - - - - - - - 2 1 1 1 20 - 32
Mississippi Kite 116 26 99 90 13^ 3^ 136
Sharp-skinned Hawk
Cooper’s Hawk — _ — — —
Red-tailed Hawk 26 12 13 19 12 19 10 - 1 - 1 - 1 1 - -
Red-shouldered Hawk 10 10 13 8 7 6 15 7 3 9 8 10 5 8 6 15
Broad-winged Hawk - - - - - - - 5 11 - - 1 1 2 - 2
Buteo sp. - - 2 - - - 1 5 1 - - - 3 . 1 1 k
Marsh Hawk — 3 1
Osprey - - - - - - - - - - 1 - - - - -
American Kestrel 15 13 16 13 5 9 5 3 k - - - - -
Total 73 48 123 169 1^8 7k 120 65 87 183 53 157 121 172 1*8 202
Appendix Table 1.2. Summary of raptors recorded on road counts along levees within and bordering the
Atchafalaya River Basin in Louisiana - distance 132 km (August 1973 - January 1976, 
July 1976 - September 1976.
Species January February March April May June July
'74 ,75 ,'7b .74 '75 '7 4 '75 '7 4 ’75 '7 4 1'75 • 74 ’75 '7k '75 ’76
Turkey Vulture 11 7 53 50 59 18 22 Ik 11 5 1 15 11 2 7 8
Black Vulture 11 6 25 78 65 22 67 31 56 51 55 31 9 4 - 5
Swallow-tailed Kite - - - - - - - - - . 2 1 1 1 20 - 32
Mississippi Kite 116 26 99 90 13k 136
Sharp-skinned Hawk
Cooper's Hawk _ _ «• _ _ — _ _ — — am
Red-tailed Hawk 26 12 13 19 12 19 10 - 1 - 1 - 1 1 - -
Red-shouldered Hawk 10 10 13 8 7 6 15 7 3 9 8 10 5 8 6 15
Broad-winged Hawk - - - - - - - 5 11 - - 1 1 2 - 2
Buteo sp. - - 2 - - - 1 5 l - - - 3 1 1 k
Marsh Hawk _ 3 l
Osprey - - - - - - - -• - - 1 - - - - -
American Kestrel 15 13 16 13 5 9 5 3 k
Total 73 *4-8 129 169 1^8 7k 120 69 87 183 53 157 121 172 kQ 202
Appendix Table 1.2. Continued
Species
August September October November December
’73 .74 *75 ’76 ’73 '7b ’75 ’76 ’73 '7b ’75 ’73 ’7b '75 ’73 ’7b '75
Turkey Vulture lU 2 5 18 11 13 7 14 16 3b 15 lU 2b 5 12 bb 9
Black Vulture - 2 - 1 6 3 - 37 1 28 8 b 10 3 - 52 -
Swallow-tailed Kite - 7 7 k - 1 - - - - - - - - - - -
Mississippi Kite 1^ 3 190 81 139 11 10 21 lb -
Sharp-skinned Hawk - - - - - - - - - 2 - - 1 - - - -
Cooper's Hawk _ _ 1 _ _ _ — _ _
Red-tailed Hawk - - 1 1 - - 2 - 1 1 8 1 1 6 20 15
Red-shouldered Hawk 3 5 3 b 12 b 1 9 5 16 11 5 8 16 21 6
Broad-winged Hawk 5 8 1 k 6 7 • 6 21 - 1 10 - - - - - -
Buteo sp. 2 2 2 5 - 8 - 6 - - 2 2 - - 1 - -
Marsh Hawk b 3 1 3 _ 1 _
Osprey - - - - - - - - - 1 - - - - - - -
American Kestrel 2 1 1 3 22 20 12 10 28 10
Total 167 216 100 177 b6 b6 37 103 2b 88 53 57 62 32 U5 166 40
Appendix Table 1.3. Summary of aerial surveys of wading birds and raptors of the Atchafalaya River Basin In Louisiana 
January 1974, May 1974, August 1973, November 1973 (Number of birds/100 km^)
Bottomland Cottonwood Cypress Total
Hardwood Willow Sycamore Tupelo Open Land Number/400 km^
Species Jan. May Aug. Nov. Jan. May Aug. Nov. Jan. May Aug. Nov. Jan. May Aug. Nov. Jan. May Aug. Nov.
Anhinga - - 12 1 3 10 - - - 13 11 8 - - - - 3 23 23 9
Great Blue Heron 3 2 11 2 3 - 5 21 3 5 3 9 38 - 68 30 47 7 87 62
Green Heron - 1 3 - - 16 3 — - 4 5 - - - 9 ■ - - 21 20 -
Little Blue Heron — 9 20 - - 42 10 3 - 35 27 1 - 26 171 - - 112 228 4
Cattle Egret - - - - - - 3 — 12 - 1 - - 372 162 56 12 372 166 56
Great Egret 2 13 31 6 16 50 47 184 — 51 32 101 115 21 188 111 133 135 298 402
Snowy Egret - - 1 - - 3 37 21 - 9 4 1 9 4 252 - 9 16 294 22
Louisiana Heron 2 - 4 1 - 5 10 21 1 3 5 9 17 - 51 - 20 8 70 31
Yellow-crowned Night Heron - 6 3 - - 8 3 - - 4 7 - - 17 9 - - 35 22 -
Unidentified White Egret - 3 59 14 21 21 50 84 - 29 15 61 38 13 1077 — 59 66 1201 159
Wood Stork _ _ 262 _ _ _ 262 —
White Ibis - 15 7 - - - 26 52 - - 19 11 - - 30 - - 15 82 63
Turkey Vulture 5 - 2 4 - - - - - - - - 2 - 12 10 7 - 14 14
Black Vulture 5 2 7 25 — - - - 5 - - - - - - - 10 2 7 25
Mississippi Kite - 5 9 - - 40 13 - - 6 - - - - 146 - - 51 168 -
Red-tailed Hawk 7 _ 1 3 _ 4 _ 2 15 36 29 — — 39
Red-shouldered Hawk 44 11 - 6 - 3 - 14 31 22 - 42 - - - - - 75 36 - 62
Marsh Hawk - - - - - - - - - - - - - • - - 4 - - - 4
Osprey - - - - - - - - - 1 - - - - - - - 1 - -
American Kestrel 1 - - 2 - - - - - - - - - - - 14 1 - - 16
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Appendix Table 2.1. Analysis of variance of the number of birds recorded monthly in the
woodland bird study plots of the three main overstory types in the
Atchafalaya River Basin (Mean Squares).
Species Month d.f. = 15
Forest Type 
d.f. = 2
Month by 
Forest Type 
d.f. = 30
Error 
d.f. = 141
Total
Individuals 29831.46** 268043.36** 8599.14** 3464.45
Species 60.76** 874.52** 10.74 11.82
Wood Duck 4.88* 27.78** 2.48 2.35
Red-shouldered Hawk 0.40 2.66** 0.33 0.34
Yellow-billed Cuckoo 13.75** 44.33** 4.43** 1.37
Screech Owl 0.15 0.73** 0.09 0.14
Barred Owl la 0.95 18.60** 1.00 1.27
Barred Owl 2 IO.83* 28.91** 13.00** 5.60
Common Flicker 28.77** 22.34** 3; 32 3.43
Pileated Woodpecker 0.70 0.60 • 1.04 1.08
Red-bellied Woodpecker 12.32** 298.29** . 4.36 4.30
Yellow-bellied Sapsucker 44.85** 169.29** 15.70** 3.94
Hairy Woodpecker 0.99 15.59** 1.35 1.00
Downy Woodpecker 10.5** 52.60** 2.73 1.92
Great. Crested Flycatcher 2.22** 5.99** 1.34** 0.64
Eastern Phoebe 14.32** 19.14* 5.02 5.21
Acadian Flycatcher 133.01** 327.14** 33.70** 3.02
Blue Jay 26.28** 265.32** 25.69** 7.81
Common Crow 73.31 40.97 44.68 54.60
Carolina Chickadee 147.85** 251.22** 41.62* 26.78
Tifted Titmouse 20.98* 273.94** 11.54 10.14
Appendix Table 2.1. Continued
Ifonth
species a.f. = 15
Winter Wren 0.82**
Carolina Wren 59.90**
Gray Catbird 37.75**
Brown Thrasher 7k.72**
American Rohin 1181.28**
Wood Thrush 7*30**
Hermit Thrush li.2l***
Blue-gray Gnatcatcher 15*66*
Golden-crowned Kinglet 6.11**
Ruby-crowned Kinglet 1762.1*5**
Cedar Waxwing 9.66**
Wnite-eyed Vireo 576.28**
Yellow-throated Vireo O.96**
Solitary Vireo 1+.15**
Red-eyed Vireo 536.58**
Black-and-White Warbler 0.1*1
Prothonotary Warbler 1*75*03**
Swainson's Warbler 7*73**
Tennessee Warbler 1.93**
Orange-crowned Warbler 7*1*0**
northern Parula Warbler 678.09**
Yellow-rumped Warbler 8306.25**
Yellow-throated Warbler 9.I+5**
Pine Warbler 6.21**
Forest Type 
d.f. = 2
Month by 
Forest iype 
d.f. = 30
Error 
d.f. = 11*1*
0.19 0.31* 0.28
2727.1*8** ll*.6l 17.86
30.77* 10.60* 6.69
551.31** 1*1.61*** 15.39
1697.23** 516.91*** 261*. 21
62.35** 1*. 59** 2.22
31.69** l*.03** 1.1*1*
61*. 77** 9*^0 7.37
11.58** lt.91*** 1.7k
261.1*0* 1*7.1*6 82.95
27.39** 9.96** 1.90
11*19.79** 66.89** 28.35
2.70** 0.1*6 0.1*3
0.38 0.66 O.56
523.92** 1*6.56* 28.67
1.06* 0.1*0 0.33
199.27** 23*39 23.81
3U.27** 3.25** O.92
1*19 0.1*1* 0.1*8
5*11 1.63 2.32
1786.78** 169.80** 38.02
1*986.03** 1275.10**’ 367.57
109.91** 9.1*7** 1.1*9
18.81** 1*. 53** 1.09
Appendix Table 2.1. Continued
Species
Month 
d.f. = 15
Forest Type 
d.f. = 2
Month by 
Forest Itype 
d.f..= 30
Error
d.f. = 144
Kentucky Warbler 16.65** 55.45** 5.99** 3.17
Hooded Warbler 108.18** 524.86** 31.95** 8.39
American Redstart 1.37** 5.38** 1.32** 0.61
Red-winged Blackbird 14.05 116.54** 12.99 10.90
Rusty Blackbird 4.92 7.76 5.04 4.80
Common Grackle 944.97* 336.20 615.01 446.78
Brown-headed Ccwbird 12.11** 25.69** 6.27* 3.52
Summer Tanager 4.66** 0.81 0.58 0.99
Cardinal 68.55** 4058.72** 22.46 24.39
American Goldfinch 21.13** 22.01* 5.63 4.69
Rufous-sided Towhee 5.64 469.84** 5.51 8.07
White-throated Sparrow 4268.74** 21082.75** 2979.91** 566.96
Swamp Sparrow 1.44 5.47* 1.13 1.16
Unidentified 241.98** 957.76** 67.42** 33.79
aBarred Owl 1 = data for woodland "bird study plots; Barred Owl 2 = data from owl survey 
(d.f. = 713 for error).
^Denotes a significant difference at (P<.05). 
**Denotes a highly significant difference at (Pc.Ol).
Appendix Table 2.2. Analysis of variance of the number of "birds recorded seasonally in the
woodland bird study plots for the three main forest overstory types in
the Atchafalaya River Basin (Mean Squares) .
Species Season d.f. = 2
Forest Type 
d.f. = 2
Season by 
Forest Type 
d.f. = 6
Error
d.f. = 36
Red-shouldered Hawk 2.25* 5.06** 0.24 0.68
Yellow-hilled Cuckoo 121.72** 58.19** 24.74** 2.78
Barred Owl 6.92 45.58** 6 .58 5.63
Common Flicker 170.36** 34.52 9.88 10.85
Pileated Woodpecker 5.30 1.02 5.55 4.24
Red-bellied Woodpecker 115.41** 673.56** 27.79 19.51
Yellow-bellied Sapsucker 334.58** 390.40** 128.45** 14.65
Hairy Woodpecker 6.50. 36.75** 4.42 3.38
Downy Woodpecker 99.58** 165.81** 22.87 10.37
Great Crested Flycatcher 14.92** 17.44** 8.85** 2.18
Eastern Phoebe 53.56** 37.56** 15.98** 3.44
Acadian Flycatcher 842.47** 519.02** 215.97** 13.10
Blue Jay 146.50* . 775.65** 125198* 47.44
Common Crow 278.81 158.77 l8l.4l 218.26
Carolina Chickadee 1730.41** 418.56* 219.45 101.42
Tufted Titmouse 153.58* 519.82** 13.73 47.24
Winter Wren 9.56** 0.81 1.20 i.4o
Carolina Wren 141.72 6579.52** 37.74 100.11
Gray Catbird 259.58** 114.77 75.24 46.48
Brown Thrasher 419.47* 1481.27** 236.05 100.35
American Robin 5634.69** 1423.77** 1199.55** 74.03
Wood Thrush 34.13* 121.52** 24.63* 9.47
Appendix Table 2.2. Continued
Species Season d.f. = 2
Hermit Thrush 161.00**
Blue-gray Gnatcatcher 138.25*
Golden-crowned Kinglet 9.58*
Ruby-crowned Kinglet 1^279.22**
Cedar Waxwing 39.30**
White-eyed Vireo 3061|.80**
Yellow-throated Vireo 5.69**
Solitary Vireo 1*8.91**
Red-eyed Vireo 1*809.02**
Black-and-White Warbler l*.ll***
Erothonotary Warbler 55**6.35**
Swainson's Warbler 63.39**
Orange-crowned Warbler 97.1*1**
Northern Parula Warbler 7923.06**
Yellow-rumped Warbler 88936.67**
Yellow-throated Warbler 117.83**
Pine Warbler 5l*. 97**
Kentucky Warbler 179.89**
Hooded Warbler 861*. 58**
American Redstart 13.17**
Red-winged Blackbird 59.83
Rusty Blackbird 27.06
Common Grackle 1*326.75
Brown-headed Cowbird 116.97**
Summer Tanager 2l*.85**
Season by-
Forest Type Forest Type Error
d.f. = 2 d.f. = 6_______ d.f. = 36
69.09** 3l*.58** 5.25
119.1*1** 70.91* 35.79
8.58 2.72 2.65
500.87 367.16 338.93
1*1.90** 1*7.01** U.08
355^.52** 366.72 189.05
11.58** 1.50 0.97
0.65 1.78 2.26
1366.90** 322.23 178.19
0.00 0.22 0.65
1*37.27** 228.1*1** 77.21*
60.25** 23.97** 5.1*3
9.81 12.20 13.69
5500.90** 1932.1*5** 195.31
13776.75** 13333.61*** 112l*.32
357.77** 118.27** 8.36
1*8.25** l*3.ll*** 7.03
126.33** 53.22 22.56
1368.77** 231.1*1*** 60.50
17.02** 16.19** 2.1*7
252.1*1** 35.02 51.35
26.27 29.1*1 2l*.68
172.69 2893.85 1695.1*0
92.89* 55.1*5 25.71*
1.33 2 .00 3.62 H
00
\J1
Appendix Table 2.2. Continued
Species Season d.f. = 3
Forest Type 
d.f. = 2
Season by 
Forest Type 
‘ d.f. = 6
Error
d.f. = 36
Cardinal 340.14** 9084.08** 39.31 71.32
American Goldfinch 233.42** 52.65* 22.15 lb.32
Rufous-sided Towhee 56.58 955.02** 33.08 46.24
White-throated Sparrow U2396.81** 4272.27** 21983.58** 3136.54
Swan® Sparrow 10.46 17.77 6.05 5.68
^Denotes a significant difference at (P<.05).
**Denotes a highly significant difference at (P«=.0l).
Appendix Table 2.3. Analysis of variance of the nunfcer of birds utilizing three vertical levels seasonally In the woodland bird study plots 
of the three main forest overstory types In the Atchafalaya River Basin (Mean Squares).
Season by
Season by Forest Type Forest Type
Season Forest Type Level Forest Type by Level by Level Error
Species d.f.- 3 d.f.- 2 d.f.— 2 d.f.- 6 d.f.- 4 d.f.“ 18 d.f.- 108
Red-shouldered Hawk 0.97**
Yellow-billed Cuckoo 15.82**
Barred Owl 0.82
Common Flicker 23.06**
Plleated Woodpecker 1.97*
Red-bellied Woodpecker 18.41**
Yellow-bellied Sapsucker 92.67**
Hairy Woodpecker 1.09
Downy Woodpecker 21.43**
Great Crested Flycatcher 2.17**
Eastern Phoebe 10.34**
Acadian Flycatcher 141.13**
Blue Jay 23.01
Common Crow 92.93
Carolina Chickadee 503.01**
Tufted Titmouse 69.08**
Winter Wren' 2.36**
Carolina Wren 53.56**
Gray Catbird 53.08**
Brown Thrasher 74.06**
American Robin 1626.47**
Wood Thrush 4.10**
Hermit Thrush 32.71**
Blue-gray Gnatcatcher 3.98
Golden-crowned Kinglet 3.19**
Ruby-crowned Kinglet 4107.82**
Cedar Waxwlng 5.98*
White-eyed Vireo 455.3**
Yellow-throated Vireo 1.04**
Solitary Vireo 5.66**
1.34** 8.51** 0.16
10.26** 37.09** 4.21**
14.20** 9.93** 1.01
6.76* 45.78** 2.62
0.42 24.69** 0.98
120.89** 431.39** 7.08
111.05** 100.97** 37.10**
4.69** 14.92** 0.62
30.44** 95.58** 5.25
2.77** 7.58** 1.02*
6.05** 1.72 3.61**
102.52** 183.09** 44.54**
148.68** 209.92** 23.77*
52.93 131.34 60.47
188.38** 2737.34** 93.0**
90.03** 675.55** 5.33
0.02 0.59 0.26
439.20** 906.69** 10.54
24.15* 12.65 15.44**
243.77** 58.59** 42.83**
441.85** 219.38** 389.42**
11.20** 10.42** 3.23**
12.72** 12.01** 6.42**
37.67** ■ 159.09** 14.54*
2.86* 2.18* 0.91
133.63 1308.34** 129.17*
6.36* 8.59** 7.51**
376.88** 1704.8** 57.93
1.38** 3.34** 0.25
0.01 2.17** 0.16
1.34** 0.43* 0.24
9.54** 7.60** 0.79
3.88** 0.71 0.73
1.56 4.38** 1.46
1.15 1.35* 0.66
61.51** 8.41** 3.56
33.92** 17.86** 3.41
1.94 0.56 0.85
15.05** 5.73 3.84
2.42** 1.36** 0.38
2.82* 1.74* 0.83
51.26** 38.84** 3.50
78.02** 11.90 10.38
53.80 71.31 72.49
184.69** 92.42** 25.39
42.08** 12.60 9.32
0.15 0.33 0.27
150.18** 20.95 13.75
3.98 4.93 5.10
39.98** 9.55 6.69
98.04** 130.78** 12.67
4.73** 1.15 0.97
2.23* 2.38** 0.70
19.41** 13.62** 5.31
0.97 0.68 0.68
169.03* 324.15** 53.50
3.38 3.90** 1.65
203.78** 108.14** 30.18
1.29** 0.57** 0.26
1.24** 1.09** 0.29
Appendix Table 2.3. Continued.
Species
Season 
d.f.- 3
Forest Type 
d.f.- 2
Level 
d.f.- 2
Season by 
Forest Type 
d.f.- 6
Forest Type 
by Level 
d.f.- 4
Season by 
Forest Type 
by Level 
d.f.- 18
Error 
d.f.- 108
Red-eyed Vireo 739.80** 238.77** 1371.02** 62.40** 102.23** 171.59** 20.44
Black-and-White Warbler 1.38** 0.00 0.56* 0.07 0.25 0.31* 0.16
Prothonotary Warbler 806.98** 53.18* 1107.55** 48.16* 14.08 143.65** 16.74
Swainson’s Warbler 10.99** 7.70** 18.68** 4.21* 5.17* 4.45** 1.51
Orange-crowned Warbler 32.47** 3.27 11.31* 4.07 3.24 6.15** 2.88
Northern Parula Warbler 990.89** 950.90** 2891.26** 350.04** 692.73** 375.49** 30.30
Yellow-rumped Warbler 2785.99** 4397.3** 6275.44** 4376.76** 1602.16** 2521.55** 215.03
Yellow-throated Warbler 13.86** 42.93** 32.63** 14.62** 35.98** 10.63** 1.60
Pine Warbler 16.25** 14.15** 6.40** 12.55** 4.48** 4.34** 1.26
Kentucky Warbler 25.37** 15.72* 16.05* 7.59 4.21 3.79 3.49
Hooded Warbler 74.91** 140.45** 241.79** 23.57** 63.09** 25.07** 3.57
American Redstart 2.71* 3.63** 4.59** 3.43** 1.76* 1.49* 0.71
Red-winged Blackbird 20.90 65.55** 28.88 11.87 14.78 9.41 13.51
Rusty Blackbird 9.19 9.02 0.81 9.71* 1.02 0.95 3.53
Common Crackle 1543.66* 351.51 1406.26 1713.42** 635.62 801.50 520.48
Brown-headed Cowbird 21.97* 15.86 48.36** 12.70 18.78 14.68* 8.01
Summer Tanager 4.1** 0.21 23.38** 0.28 0.07 1.44 0.85
Cardinal 32.06 1995.47** 2011.03** 15.05 348.13** 74.27** 21.34
American Goldfinch 33.88** 15.25* 23.08** 6.32 15.21* 7.12 4.65
Rufous-sided Towhee 9.69 65.09** 32.03** 6.55 17.26** 2.38 4.16
White-throated Sparrow 14084.49** 13391.69** 2478.07** 7100.37** 854.38 1227.44** 491.88
Swamp Sparrow 3.51 5.92* 3.84 2.02 2.83 1.17 1.33
^Denotes a significant difference at (P < .05).
**Denotes a highly significant difference at (P < .01).
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Appendix Table 2.1*. Analysis of variance of the relative mean height and vertical niche breadth (By) of
common birds in the three main forest overstory types in the Atchafalaya River Basin.
Species
Height By . .
Season 
M.S. d.f.
Forest Type 
M.S. d.f.
Error 
M.S. d.f.
- Season 
M.S. d.,f.
Forest Type 
M.S. d.f.
Error 
M.S. d.f.
Red-bellied Woodpecker 0.015 3 0.001 2 0.009 5 0.03U 3 0.008 2 0.01k 5
Blue Jay 0.029 3 0.027 1 0.013 2 0.126 3 0.086 1 0.026 2
Carolina Chickadee 0.022 3 0.025 2 0.010 6 0.007 3 o.ooi* 2 0.003 6
Tufted Titmouse 0.051 3 0.016 2 0.018 6 0.093 3 0.031 2 0.031 6 ..
Carolina Wren 0.017 3 0.025 2 0.01U 5 0.027 3 0.082 2 0.020 5
Blue-gray Gnatcatcher 0.077 3 0.027 2 0.029 2 0.115* 3 0.005 2 0.006 2
Ruby-crowned Kinglet 0.028 2 0.181** 2 0.006 1* 0.051** 2 0.019 2 0.003 1*
White-eyed Vireo 0.020 2 0.002 2 0.003 1* 0.018 2 0.001 2 0.005 k
Red-eyed Vireo 0.022 2 0.001 2 0.003 2 0.028 2 0.003 2 0.006 2
Northern Parula Warbler 0.036 2 0.015 2 0.012 1* 0.038 2 0.018 2 0.020 h
Yellow-rumped Warbler 0.210 2 0.018 2 0.026 2 0.250 2 0.009 2 0.051 2
Prothonotary Warbler 0.003 2 0.008 2 0.011 2 0.032 2 0.028 2 0.006 2
Hooded Warbler 0.010 2 0.001 1 0.016 2 0.021 2 0.033 1 0.033 2
Cardinal 0.008 3 o.oi*o** 2 0.003 5 0.01*7** 3 0.013 2 0.002 5
*Denotes a significant difference at (P < .05).
**Denotes a highly significant difference at (P < .01).
APPENDIX
THREE
190
Appendix Table 3.1. Woody understory and overstory plant species "by size classes for the three main
overstory types in the Atchafalaya River Basin (Number per 1.62 hectares).
Taxodium Fraxinus Quercus
Size Class (cm) dictichum Nyssa aquatica pennsylvanica Quercus nigra nuttallii
_________________ BE CWS CT BH CWS CT BH CWS CT II CHS Cl BH CWS CT
0.0 - 1.28 - - - - - - 6 - 1 - - _ -
1.29 - 2.56 - ■ - - - - - - l 1 - - - - — —
2 .5 7 - 3.81*
3.85 - 5.12 - - - - - - - 1* 1 . - - - - - —
5.13 - 10.21* 6 26 58 - - 166 16 89 ll* 26 2 -. 17 - -
10.25 - 15.36 8 20 78 - - 185 9 22 . 6 15 - - 12 - -
15.37 - 20.1*8 6 23 105 - - 191* 10 1* 3 9 - - 6 - -
20.1*9 - 25.60 6 12 115 - - 11*1 7 - 1 10 - - 1* - -
25.61 - 30.72 9 5 131 - - 127 3 - - 2 - - 37 -
30.73 - 35.81* 7 3 105 - - 92 5 - 1 7 - - 3 - -
35.85 - 1*0.96 5 - 71 - - 68 3 - - 3 - - 6 - -
1*0.97 - 1*6.08 2 - 51* - - 1*2 - - - 1 - - 1 - -
1*6 .09 - 51.20 2 - 37 - - 31 1 - - 6 - - 5 - ■-
51.21 - 56.32 - - 21 - - ll* 1 - - 5 - - 3 -
56.33 - 61.1*1* 1 -■ 12 - - 1* - - _ - - - - —
6l. 1*5 - 66.56 - _ 8 - -' 1* 3 - _ 1 - — 1 _
66.57 - 71.68 - - 1 - - - - - 1 - — - — —
71.69 - 76.80 - - 2 - - 1 1 - - 1 - - - - -
97.29 - 102.1*0 - - - - - - - - - 1 - - 1 - -
102.1*1 - 107.52 - - - - - - 1
112.65 - 117.76 - - 1 - - - - - - - - - - -
11*8.1*9 - 107.52 - - 1 - - - - - - - - - - - -
179.21 - 18U.32 - . - 1 - - - - - - - - - - - -
131*.33 - 189.1*1* - - 1 - - - - - - - - - - -
Appendix Table 3.1. Continued
Populus Platanus
Size Class (cm) Acer rubrum deltoides Salix nigra occidentalis
BH CWS CT BH CWS CT EH CWS CT EH CWS CT
0 .0 - 1.2a 63 1*5 - - 65 - - 11 - - -
1.29 - 2.56 2 3 - - - - - - - - 1* —
2.57 - 3.81* 1 1 _ - - - - - - _
3.85 - 5.12 1 - _ - - - - - - _
5.13 - 10.21* 53 179 1*1* - 26 - - 8 6 1 308
10.25 -  15.36 2l+ 92 36 - 81 - - 16 l* 2 158 -
15.37 - 20.1*8 12 27 8 - 7^ - - 16 — i* 35
20.1+9 - 25.60 1* 2 2 - ^9 - - 3^ l 2 32
25.61 - 30.72 3 - - - 38 ■ - - 38 2 -1 6 —
30.73 - 35.81* 3 — — _ 17 _ _ 25 _ 1 10 —
35.85 - 0^ .96 1 — _ 12 13 1 _
1*0.97 - ^6 .08 2 — — 7 — 15 — 2
1+6.09 - 51.20 2 — — 3 — 6 — 1 —
51.21 - 56.32 — _ «• 1
56.33 - 61.10* 1 2
61.1*5 - 66.56 1 1
66.57 - 71.68 1 - - - - - - - “ - - -
Size Class (cm)
Quercus
Ulmus americana Quercus phellos Quercus falcata michauxii
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
5.13 - 10.21* 1*6 23 - 5 - - 1 - - 16 - -
10.25 - 15.36 10 23 - 2 - - - - - 10 - -
15.37 - 20.1*8 10 9 - 1 - - - - -■ 5 -
20.1*9 - 25.60 5 5 - 1 - - - - - 2 - -
25.61 - 30.72 9 - 1 - - 2 - - 2 - -
30.73 - 35.81* 1 - - 1 - - 2 - - 1 - -
35.85 - ^0.96 - - - - - - 1 - - 1 - -
1*0.97 - 1*6.08 3 - - - - - _ - 1 - -
1*6 .09 - 51.20 - - - - - - 1 - - - - -
51.21 - 56.32 - - - 1 - - - - 1 - -
56.33 - 6l.l*l+ 2 - - - - - 1 - - 1 - -
61.1*5 - 66.1*5 - - - 1 - - 1 - - - - -
Appendix Table 3*1. Continued
Liquidambar Celtis
Size Class (cm) styraciflua Acer negundo laevigata Carya aquatica
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
0 .0 - 1.28 1 hi 383 1+0 2
1.29 - 2.56 1 - 11 2 - - - - - _
2.57 - 3.81+ 1 - 1+ 1 - 3 - - - — -
3.85 - 5.12 - - 1 - - 2 - - - - -
5.13 - 10.21+ 96 - - 60 3^ - 57 2 - 10 2
10.25 - 15.36 63 - 26 .7 - 30 1+ - 12 - -
15.37 - 20.1+8 1+0 - 13 7 - 13 1+ - 7 - -
20.1+9 - 25.60 28 - - 7 6 - . 8 1 - 5 - -
25.61 - 30.72 23 - 1+ - - 8 - - 1 - -
30.73 - 35.81+ 13 - - 1 - - 3 - - 1 -
35.85 - 1+0.96 ll+ - - _ — — 2 — _ 2
1+0.97 - 1+6.08 5 - - - - - 1 - - 1 —
1+6.09 - 51.20 5 - ~ - - 1 - - • - - -
51.21 - 56.32 3 - 1 - - 1 . - - — —
56.33 - 61.1+1+ 1 — — ~ — — - - - - - -
Gleditsia Quercus Nyssa
triacanthos Quercus lyrata stellata sylvatica
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
5.13 - 10.21+ 2 1+ 2 _ . .
10.25 - 15.36 - - - 3 1+ - - -  ' - ‘ - - -
15.37 - 20.1+8 1 5 - - — — - 1 - •
20.1+9 - 25.60 - - — 6 — — 1 — - - • -
25.61 - 30.72 - _ - 3 - - - - - - - -
30.73 - 35.81+ 2 - 1 - - - - - 1 - -
35.85 - 1+0.96 2 - 1 - — 1 - - - -
1+0.97 - 1+6 .08 2 - - - - - • - - - -
Hvou>
Appendix Table 3.1. Continued
Carpinus Sassafras Diospyros
Size Class (cm) caroliniana albidum virginiana Marcus rubra
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
o.c - 1.28 - - - - - - 2 - - 2 -
1.29 - 2.56 - - - - - - - - - - - -
2.57 - 3.8U - - - - - - - - - - -
3.85 - 5.12 1 - - - - - - ■ - - 1 - —
5.13 - 10.21+ 11 - - 2 - - 2 - - 3 _ -
10.25 - 15.36 6 - - - - - 2 - - - - -
15.37 - 20.1+8 1 - - - - - - - - - ~ —
20.1+9 - 25.60 2 - - - - - 1 - - 1 - —
25.61 - 30.72 1 - - 1 - - - - - - - -
Cephalanthus
Size Class (cm) Aralia spinosa Crataegus sp. Myrica cerifera occidentalis
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
0.0 - 1.28 2 - - 6 - - - 22 - - 3 2
1.29 - 2.56 - - - 1 - - - 5 _ _ — —
2.57 -  3.81+ 1 - - - - _ • 5 — - 2
3.85 -  5.12 - - - - - — - — — 1
5.13 - 10.21+ 28 - - 4 - - 1 169 2 - 7
10.25 - 15.36 1 - - 1 ~ - - 7 - - 42
15.37 - 20.1+8 ■ 1 - - - - - - - 3 ■- 3
Cornus
Size Class (cm) drummondii Rhus radieans Vitus sp. Ilex decidua
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
o.c - 1.2a 9 409 - 426 511 - 21 3 - 21 1
1 .29 - 2.56 1 21 - 5 10 - 4 - - 1 - -
2.57 - 3.84 3 5 4 2 - 2 2 - -
3.55 - 5.12 - 9 - 5 2 - 2 - - - - -
5.13 - 10.24 20 680 - 7 26 _ 36 ' 1 - 26 3
10.25 - 15.36 5 34 - 1 - - 2 - - 2 -
Hvo■fr
Appendix Table 3.1. Continued
Amelopsis Berchemia
Size Class (cm) Sabal minor arborea Quercus sp. scandens
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
0.0 - 1.28 10 79 lll+ 153 88 107
1.29 - 2.56 - - 3 3 - 7 3
2.57 - 3.81+ - - 1 - 1+ - 2 1
3.85 - 5.12 - - - - - - - - - -
5.13 - 10.2k - 1 - 11 - 5 - -
10.25 - 15.36 1 — - - ■ — — — — - -
Campsis Styrax Planera Parthenocissus
Size Class (cm) radicans grandifolia aquatica quinquefolia
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
0 .0 - 1.28 36 3 128
1.29 - 2.56 - - - • 1 - 1 - -
2.57 - 3.81+ - - - - - - 1 - -
3.85 - 5.12 - - - . - - - - - *
5.13 - 10.21+ 1 — 3 - — 3 1 - —
Sambucus Callicarpa
Size Class (cm) canadensis Ulmus sp. americana Smilax sp.
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
0 .0 - 1.28 1 21+ 12 1 61
1.29 - 2.56 - 1 - - 1 - 3 - -
2.57 - 3.81+ - 1 1 - - - - - -
3.85 - 5.12 - - - - - - - - -
5.12 - 10.21+ 1 — - — • ••
Appendix Table 3-1* Continued
Size Class (cm)
Trachelospermum 
difforme 
BH CWS CT
Cocculus 
carolinus 
BH CWS CT
Rubus sp.
BH CWS CT
Bignonia 
capreolata 
BH CWS CT
0 .0 - 1.28 
1.29 - 2.56
19
2
28 27 114 143 i 
i
-=*■ 
i
Size Class (cm)
Lindera 
benzoin 
BH CWS CT
Arundinaria 
gigantea 
BH CWS CT
Brunnichia 
cirrhosa 
BH CWS CT
Lonicera 
japonica 
BH CWS CT
0 .0 - 1.28 10 6 2 2
Appendix Table 3.2. Woody vegetation (>5*12 cm) sampled on the woodland bird study plots in the three
main forest overstory types in the Atchafalaya River Basin.
Number per Relative Frequency of Basal Area
Soecies 1.62 Hectares Density($) Occurrence (^ ) Per Hectare
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
Nyssa aquatica - - 1069 - - 51.9 - - 95.0 - - 270.1
Cephalanthus occidentalis - - 52 - - 2.5 - - 55.0 - - 0.7
Planera aquatica - - 3 - - 0 .1 - - 2.5 - - -
Salix nigra - 173 14 - 6.7 0.7 - 90.0 17.5 - 70.4 0.7
Taxodium distichum 52 89 802 3.9 3.4 39-0 30.0 57.5 97.5 21.0 15.6 282.4
Acer rubrum 106 300 90 8 .0 11.6 4.4 60.0 52.5 52.5 8 .6 27.9 1 .2
Fraxinus pennsylvanica 6o 115 25 4.5 4.4 1 .2 42.5 47.5 12.5 13.6 7.4 3.2
l^ yrica cerifera l 179 2 0 .1 6.9 0 .1 • 2 .5 70 .0 5.0 - 4.4 -
Cornus drummondii 25 714 - 1.9 27.5 - 17.5 87.5 - 3.2 3.7 -
Platanus occidentalis 16 544 - 1 .2 21.0 - 17.5 92.5 - 7.4 35.3 -
Acer negundo 112 54 _ 8.5 2 .1 _ 57.5 70.0 _ 1.5 3.2 _
Celtis laevigata 124 11 - 9.4 0.4 - 75.0 17.5 . - 23.5 0.7 - .
Ulnrus americana 86 60 - 6.5 2.3 - 80.0 42.5 - 6 .2 0.7 -
Rhus radicans 8 26 - 0 .6 1 .0 - 12.5 37.5 - - - -
Quercus nigra 88 2 - 6.7 0 .1 - 70.0 5.0 - 30.4 - -
Carya aquatica 39 2 - 2.9 0 .1 - 42.5 2.5 - 4.4 - -
Vitis sp. 38 1 - 2.9 0 .0 - 50.0 2.5 - 0.7 - -
Ilex decidua 28 3 - 2 .1 0 .1 - 32.5 2.5 - 2 .0 - -
Quercus lyrata 23 6 - 1.7 0 .2 - 25.O 7.5 - 10.6 0.7 -
Pooulus deltoides - 309 - - H.9 - - 100.0 - - 76.1 -
Appendix Table 3*2. Continued
Species
Number per 
1.62 Hectares
Relative
Density(^)
Frequency of 
Occurrence($)
Basal Area 
per Hectare
BH CWS CT BH CWS CT BH CWS CT BH CWS CT
Styra grandifolia 3 0.1 ■ _ 5.0
Campsis radicans - 1 - - 0.0 - - 2.5 - - - -
Liquidamber styraciflua 291 - - 22.0 - - 100.0 - - 57.6 - -
Quercus nuttallii 65 - - h.9 - - 1*5.0 - - 21.7 - -
Quercus michauxii Uo - - 3.0 - — 15.0 - - 6.2 - -
Aralia spinosa 30 - - 2.3 - - 12.5 - - - - -
Carpinus caroliniana 21 - - 1.6 - - 20.0 - - 2.5 - -
Quercus phellos 13 - - 1.0 - - 22.5 - - 0.7 - -
Quercus sp. 11 - - 0.8 - - 15.0 - - 0.7 - -
Gleditsia triacanthos 9 - - 0.7 - - 22.5 - - - -
Quercus falcata 9 — _ 0 .7 — — 10.0 — _ k.k _
Berchemia scandens 5 - - o.h - - 10.0 - - - - -
Crataegus sp. 5 - - o.i* - - 12.5 - - - - -
Diospyros virginiana 5 - - O.lf - - 10.0 - - 0 .7 - -
Mbrus rubra k - - 0 .3 — — 10.0 — - 0 .7 — -
Sassafras albidum 3 _ 0 .2 _ _ 5.0 0 .7 _
Nyssa sylvatica 2 - - 0 .2 - - 5.0 - - 1.2 - -
Quercus stellata 2 - - 0 .2 - - 5.0 - - - - -
Arapelopsis arborea 1 . - - 0 .1 - - 2.5 - - - - -
Parthenocissus quinquefolia 1 — — 0 .1 — *• 2.5 — _
Appendix Table 3-3. Woody vegetation (<5*12 cm) sampled on the woodland bird study plots in the
three main forest overstory types in the Atchafalaya River Basin.
Number per Relative Frequence of
Species 1.62 Hectares Density($) Occurrence($)
BH CWS CT_______BH CWS CT______ BH CWS CT
Cephalanthus occidentalis - 3 5 - 0.2 62.5 - 5.0 10.0
Fraxinus pennsylvanica 6 5 '2 0.1* 0.3 25.0 10.0 5.0 2.5
Planera aquatica 1 - 1 0.1 -  . 12.5 2.5 - 2.5
Rhus radicans 1*1*0 525 - 27 .8 26.9 . - 8o.o 77.5 -
Cornus drummondii 13 1*1*1* - 0.8 22.7 - 20.0 72.5 -
Acer negundo 57 386 _ 3.6 19.8 U2.5 60.0 ' _
Rubus sp. ill* ll*3 - 7.2 7.3 - 50.0 50.0 -
Berchemia scandens 97 111 - 6.1 5.7 - 72.5 1*5.0 -
Anipelopsis arborea 79 118 - 5.0 6.0 - Uo.o 70.0 -
Acer rubrum 67 k9 - 1*.2 2.5 - . 32.5 32.5 -
Parthenocissus quinquefolia 129 1 _ 8.1 0.1 _ . 62.5 2.5 _
Bignonia capreolata 97 1* - 6.1 0.2 - 35.0 5.0 -
Cocculus carolinus 28 27 - 1.8 l.l* - 35.0 10.0 -
Celtis laevigata 1*5 2 - 2.8 0.1 - 30.0 5.0 -
Campsis radicans 36 3 - 2.3 0.2 - 22.5 5.0 -
Ulmus sp. 26 13 _ 1.6 0.7 _ 30.0 22.5 _
Vitis sp. 29 5 . - 1.8 0.3 - 30.0 5.0 -
Ilex decidua 22 1 - l.l* 0.1 ■ - 30.0 2.5 -
Populus deltoides - 65 - - 3.3 - - 1*5.0 -
tfcrrica cerifera - 32 - - 1.6 - - 27.5 -
Appendix Table 3.3* Continued
Species
Number per 
1.62 Hectares
Relative
Density(^)
Frequency of 
Occurrence (^ )
BH CWS CT BH CWS CT BH CWS CT
Salix nigra 11 0 .6 _— -_2.5 _
Platanus occidentalis - 6 - 0 .3 - - 12.5 -
Quercus sp. 160 - 10.1 - - 70.0 - -
Smilax sp. 64 • - 4.0 - - 45.0 - -
Trachelospermum difforme 21 — — 1.3 — — 30.0 — -
Sabal minor 10 —  — 0 .6 _ — 17.5 — _
Lindera benzoin 10 - 0 .6 - - 12.5 - -
Crataegus sp. 7 -  ■ 0.4 -  • - 7.5 - -
Arundinaria gigantea 6 - 0.4 . - - 5.0 - -
Idquidambar styraciflua 3 -  - 0 .2 - - 7.5 - -
Aralia spinosa 3 -  - 0 .2 - - 5.0 - -
Morus rubra 3 - 0 .2 - - 2.5 -  ' -
Callicarpa americana 2 - 0 .1 •- - 5.0 - -
Diospyros virginiana 2 - 0 .1 - 2.5 -  . . . -
Brunnichia cirrhosa 2 -  - 0 .1 - - 2.5 -
Lonicera japonica 2 -  - 0 .1 - - 2.5 - -
Sambucus canadensis 1 - 0 .1 - - 2.5 - -
Carpinus caroliniana 1 0 .1 — 2.5 **
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